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Take the next step forward into a dimension of 
computer entertainment where action end 
excitement take on a new meaning. From the 
world's greatest creator oF simulation software 
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No longer are you restricted to the confines of a 
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circumstances to meet your objectives. Here you 
are the true master, your destiny is not simply In 
the speed of your reflexes, it's in the power of 
your mind as well. 
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NEWS 



DATA STATEMENTS 



APS at School 



Argus Press Software is soon to release 
the official Grange Hill game, entitled 
Grange Hill - the Computer Game. 
Spin off of the long running TV series 
about a comprehensive school, the 
game casts you in the part of Luke 
'Gonch' Gardner. 

The scenario is the darkened 
school, closed for the night. However, 
within the confines of the staff room, 
lies your Walkman, confiscated earlier 
during class. You cannot return 
without it for fear of the wrath of your 
mother. So, you have to get it back. 
What better idea than to break into the 
school after everyone else has left, find 
your way to the sfaffroom and claim 
your lost property? Well, it may sound 
a little far-fetched but that's the 
general idea. 

With the aid of your pal, Hollo 
Holloway (presumably supporting this 
nickname because he has even less 
brains than you), you aim to complete 
your dirty deed by midnight otherwise 
your mum will go spare. 

This adventure has a large number 
of locations and contains arcade 
elements as you guide the characters 
with the keyboard or joystick. It 
should be in the shops now and is 



Miscellaneous Software 




Bully Imclc/a 

£9.95 on cassette. 

Also look out for these other titles, 
coming soon on APS labels: Wibsiars, 
Agent Orange, Circus Maximus, World 
War One, Stellar Holocaust. 
Roundheads and The Hunt for Red 



October, All are for the C64. 
Touchline 

Argus Press Software: Victory House, 
Leicester Place. London WC2H 7NB. 
Tel: 01 439 0666. 



Finally a look at a few games winging 
their way to your local shops even as 
we speak. 

Rainbird is releasing a new level 9 
adventure for the C64 entitled Knighl 
Ore, It casts you as an opresscd ore 
intent on getting your own back on the 
humans who have subjugated your 
people for generations. State of the art 
digitised graphics are an impressive 
visual feature of the new adventure. 
Out soon. 

Academy, from CRL, is due to be 
launched for the C64 in the spring. 
Continuing the theme of Tau Ceti, 
Academy enrolls you in the top secret 
training school of the Galcorp for 
skimmer pilots. You have to learn to 
design your own space ship, and 
participate in all the classes needed to 
qualify to become a full fledged 
skimmer pilot. It will be available on 




cassette and disk at £8.95 and £14.95 
respectively. 

Airolasoft has a bargain package 
for the CI 6. Void Runner and He/lgate 
is a t wo-gamcs-in-one cassette for only 
£6.95. 

Also from Ariolasoft is Killer Ring, 
the latest Tony Crowther game on 
Commodore 64 cassette (£8.99) and 



disk (£12.99). The inlay card features a 
special recipe for K-Ring cup cakes. 

Blitzkreig, a C64 game based on the 
Len Deighton thriller of the same 
name, will also be available for the C64 
from Ariolasoft in the near future. 
Based on the assault against Britain in 
World War Two. you lerd the German 
forces in a game of strategy and action. 

C16 users are still being supported 
handsomely by Gremlin, and a new 
release for this machine is on its way to 
the shelves. The Way of the Tiger, 
based on the fighting fantasy series of 
books of the same name, combines 
strategy, action and unique animation. 
It features three action packed levels 
'superb sound effects and inspiring 
backdrops'. Yours for £6.95. 

Touchline 

Rainbird: First Floor, 74 New Oxford 
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Street, London WC1A IPS. Tel: 01 240 
8838. 

CLR: CLR House, 9 Kings Yard, 
Carpenters Road, London E15 2HI). 
Tel: 01 533 2981. 

Ariotaso/t: 68 Long Acre. Coven t 
Garden. London WC2E 9JH. Tel: 01 
836 3411. 

Gremlin: Alpha House, 10 Carvar 
Street. Sheffield SI 4FS. Tel: 0742 
753423. 



Links On Line 



W 

WW ho says computer owners aren t 
romantics at heart? News has recently 
come in of the first online engagement 
on Compunet. 

The couple arc Paul Hurrcll and 
Margaret Northey. They were 
introduced by Carol. Margaret's 
mother. She said "I was chatting to 
Paul on Party-Line at Christmas and 
he sounded a bit down, so I brought 
Margaret online to cheer him up". 

A five hour party line session lead 
to a phone call and then Paul made the 
journey from his home town in 
Winterbourne near Bristol, to Leeds, 
Margaret's home, where they met face 
to face for the first time. Soon 
afterwards Margaret surprised her 
family with a diamond and sapphire 
engagement ring. The couple plan to 
marry in about two years. 

Margaret's father Chris said: 
"When I bought a modem, I didn't 
bargain for a wedding". 

Paul summed up the couple's 
feelings about their romance: "It's 
thanks to Compunet. Living 240 miles 
apart, we'd never have met if it hadn't 
been for Party-Line". 

On to the more serious aspect of 
communications, BTs Electronic 
Yellow Pages (EYP) went live in early 
January, allowing most online 
communicating terminals in the UK 
and abroad free access to a database of 
Yellow Pages advertisers. 

Initial information covers the 
whole of London, Reading, Guildford, 
Watford and St Albans. 

In areas where the 1987 edition of 
Yellow Pages are not available until 
later in the year, users interested 
should ring the EYP Helpline (see 
Touchline) for a free copy of the user 
instructions. 
Touchline 

Compunet: 01 965 8866. 
EYP Helpline: 0734 506259, 



Sports Pick 



New from Activision is an America's 
Cup game, simply and appropriately 
tagged Sailing, 

It's a game of strategy and 
simulation designed to capture the 
thrill of competing in top level sailing 
competitions. Even before you start 
racing you have to design the boat that 
wfl get you across the finishing line 
first. 

You can choose overall length, 
waterline length, freeboard and masl 
length as well as adding wings to your 
keel and changing the hull material. 
Once you've sorted this out and made 
your allegiance to a particular nation 
then you're ready to compete. 

The display is spit into two halves, 
the top shows the prow out over the 
sea, so that you can see if vour 



opponent is ahead. The bottom 
contains your gauges which you need 
to monitor closely to get the best from 
your boat. It's available for the 
C64/128 at £9.99 cassette and £14.95 
disk. 

Four sports games in one are 
available from Advance Promotions in 
the form of a new release entitled 
Indoor Sports. The four sports featured 
on the cassette for C64 are 10 Pin 
Bowling. Air Hockey, Table Tennis and 
Darts. The Commodore 64 version is 
£8.95 and Advance claims that all the 
games could stand alone at full price. 
Touchline 

Activision: 23 Pond St, Hamsptead, 
London, NW3 2PN Tel: 01 431 1101 
Advance: 17 Staple Tve. Harlow, Essex 
CM 18 7LX. Tel: 0279 412441. 




Indoor Sports 
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Pocket Money 



A new range of budget games has 
recently been launched by Midas 
Marketing. There are two initial 
releases on ihe new label: X29 Fighter 
Mission for the C64 and Space 2 for the 
C16. Both are priced at £2.99. 

X29 Fighter Mission is essentially a 
flight and combat simulator. Your 
fighter must be flown with skill and 
daring to avoid the constant onslaught 
of enemy fire and heat seeking missiles. 
At the same time you must concentrate 
on destroying the enemy craft. 

Space 2 is a combination of shoot 
*em up action and skill and nerve in 
manouevering a large space craft 
through dark caverns. There are two 
programs on Space 2. The first Galaxy, 
involves a lost starship trying to return 
to the mothership. However, there are 
the inevitable galactic mutations 
trying to hinder your journey. 

Pilot X is the second program 
where you must guide your large fuel 
supply vessel to stranded scientists on 
the planet Vogon. They are situated 
deep underground so you need to 
negotiate the treacherous route 
through caverns strewn with strange 
obstacles. 

Mastertronic is also launching a 

new lable named Bulldog (best of 
British). 

The company claims to have 
commissioned some startling original 
products for the new label which will 
have a distinct identity to complement 
the existing Mastertronic £1.99 and 
£2.99 ranges. The first title, already in 
the shops, is Feud, at £1.99. 



Drives and Data Recorders 



The Enhancer 2000, the only available 
alternative to Commodore's own 
series of disk drives, although viable 
and reasonably priced, has always 
suffered from compatibility 
problems. Now Evesham Micros 
claims to have solved this. 

Evesham claims that on the 
enhanced version of the Enhancer, all 
disk turbos and virtually all disk 
protection schemes can be handled 
without a problem, 

Priced at £149.95 (fully inclusive) 
and an option to purchase with Freeze 
Frame Mk3b and 10 disks for £179.95, 
Evesham reports high demand from all 
quarters. 

At the moment supply is restricted 



Recently formed Budget House, 
Code Masters, has just announced a 
competition for buyers of Code 
Masters games. Anyone buying a 
Codemasters game will get an entry 
form to the BMX competition. All you 
have to do is spot the fallen rider which 
has been deleted from a screen shot of 
the Code Master game BMX 
Simulator. Entries are only limited to 
the number of Code masters games 
you buy. Hurry, because the 
competition closes on 31 March 1987 
and the prize is a 20" Sony Trinitron 
colour TV. 

Other new pocket money priced 
games are Willow Pattern on the 
Firebird Silver £1.99 label and Cyber 1 
on the Supersparklcrs label from CDS 
at £2.99. Both are for the C64. 

Touchline 

Midas Marketing: 35 West Hill. 
Dart ford, Kent DAI 2EL. Tel: 0322 
92513, 

Mastertronic: 8-10 Paul Street, London 
EC2A 4JH;. Tel: 01 377 6880. 
Code Masters: I Beaumont Business 
Centre, Beaumont Close, Banbury, 
Oxon OXI6 7RT. 

Firebird: First Floor. 74 New Oxford 
Street, London, WCIA IPS. Tel: 01 240 
8838. 

Supersparklcrs: CDS, Unit BJl 
Armstrong Mall, Southwood Summit 
Centre, Southwood. Farnborough, 
Hands, GV14 ONP. Teh 0252 522200. 




LoaiJ-it 



to mail order, unless you call in at one 
of Evesham's two branches. However, 
Evesham hopes to expand availability 
to other retailers in the near future. 

For those still struggling with data 
recorders, you may be interested in the 
Load-It system. 



The system works in the following 
way: a small slot is cut in the case to 
allow the datafinder adjuster to move 
forward and backwards as play and 
stop are requested. A knob is attached 
to a threaded shaft which replaces the 
azimuth screw allowing an adjustment 
of 180 degrees. Sound is also fitted for 
the Commodore 64 allowing the user 
to adjust to the clearest data signal. 
For the technically minded there is a 
DIY kit available. If you're interested, 
then contact the address in Touchline 
for more information. 

Touchline 

Evesham Micros: 63 Bridge Street, 
Evesham, Worcs WRll 4SE Tel: 0386 
41989. 

Load-It: 35 Stretton Road. Shirley, 
Solihull, W Midlands B902RX. Tel: 021 
745 4970. 



Notes on Utilities 



Supcrsoft, the company which has 
ardently supported the PET series 
from the beginning, has now fulfilled a 
recent promise to continue to provide 
software for these machines. 

Fast Copy is a disk copying facility 
for the 8050 and 8250 drives which can 
drastically reduce the time it takes to 
make vital check-up copies of data 
disks. It saves time by omitting the 
formatting process on an already 
formatted disk and by copying only 
those blocks that have been used. 
Available at the low cost of £15 (ex 
VAT). 

Blitz is a Basic compiler for the 
3032, 4032, 8096 and 8296 computers. 
Blitz has been available in Europe for 
some time and has now been licensed 
to Supersoft in the UK. Compiled 
programs run five, 10 or even 20 times 
faster with Blitz and since they are 
impossible to alter by anyone who 
hasn't got access to the uncompiled 
original, they are also more secure. 

Blitz costs £99 (ex VAT) and comes 
with a comprehensive manual. 
Additional versions on the same disk 
are only £30 extra, so for example the 
8032 and 8096/8296 version would be 
£129 altogether. 

Fast Copy and Blitz are available 
from Supersoft or on order from your 
local computer store. 

Staying with utilities but moving to 
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the C64. Systems Software has recently 
published Oxford Basic. This is a 
complete C64 Basic programming 
environment and gives the user a full 
library of powerful utilities including: 
Oxford Analyzer , a report optimisation 
utility; the Compressor which 
eliminates time consuming spaces and 
REM, the Toolkit which introduces 
new commands; Ox-Comp a fast fully 
compatible Basic compiler to give you 
the speed and professionalism of 
machine code without an assembler. 
The all-inclusive price is £34.95. 

Touchline 

Supersofi: Winchester House. Canning 

Road. Wealstone, Harrow. Middz HA3 

7SJ. Tet: 01 86 1 1166. 

Systems Software: 16B Worcester 

Place. Oxford. OX1 2JW. Tel: 0865 

54195. 



Potential Millionaires Wanted 



American software company 
MicroProse, which has recently 
established a UK base, is looking for 



Commodore software writers with the 
potential to become millionaires 
overnight. 

The man behind the hunt is Simon 
Barnard, MicroProse software 
development manager. He said: "We 
believe that the UK has the best 
Commodore software writers. And my 
job is to find them and offer them, not 
only money, but international 
recognition". 

MicroProse in the US spends in 
excess of SI million in developing its 
software programs. However, Simon 
is not just looking for simulation 
specialists, he also wants programmers 
of top quality arcade games. 

Simon revealed his reasons for 
believing that successful applicants 
may soon gain millionaire status: 
"MicroProse titles remain at the top of 
the US charts, literally for years. And 
that translates into a lot of royalties, 
besides substantial advances. So I 
don't think it would be unfair to claim 
that if we can find someone who can 
write simulation like Silent Service, 
they could be a millionaire almost 



overnight". 

MicroProse has an extensive list of 
simulation programs, the latest of 
these, due for imminent release, is 
Gunship for the C64/128, £14.95 
cassette, £19.95 disk. 

Gunship is an accurate simulation 
of the Hughes AH-64A Apache 
combat helicopter - one of the most 
lethal weapons in the modern military 
arsenal. 

Gunship is the result of extensive 
research and the culmination of five 
man years of programming and games 
design. It was held back from release 
until military helicopter pilots had 
actually test flown Gunship 
themselves. Now the US army uses it to 
stress test pilots, attaching sensors to 
their bodies to measure reactions. ^® 

Touchline 

MicroProse: 2 Market Place. Tet bury, 
Gloucestershire GL8 8AD, Tel: 0666 
54326. 



flIERO (1EDIR Computer 



Supplies 



0707 52698 or 0707 50913^^5^ 

□ept YC. 



Unbranded 5W Discs 

Certified lifetime warranty 
hub rings, envelope, labels 

Price* per 10 Disci 

10+ 30+ 50 + 

SS/DD 6.50 6.00 5.50 

DS/DD 750 7.00 6.50 

3M 5W Ufetime Guarantee 
SS/DD 10.30 9.90 9.60 
DS/DD 12.50 1250 11.90 

3M 3W Lifetime Guarantee 
SS/DD 20.50 20.30 20.00 
DS/DD 25.50 25.30 25.00 

Unbranded SW Discs 

SS/DD 17.00 1600 15.00 
DS/DD 19.00 18.00 17.00 



4.00 
5.00 



Disc Care 

Discs with 1 5ml cleaning solution 
5W Heod Cleaner 
3W Head Cleaner 

5W Disc Doubler 

Utilise reverse Side of single sided 
discs 

Accurate position guide £5.50 



Dept. VC 

Next day delivery available. 

Please ask for details. 
All prices inc. of P & P UK only. 
Please add 15% VAT. 



Swivel Bases for Monitors 




Pan tltt revolves around 360° 
12.5° tillable up and down 
adjustable by front mechanism. 

12" Monitors £12.00 
IL. Id" Monitors £15.00 



Copy Holder 

Adjustable with desk 
. clamping arm 

£13.90 




Dimensions 405 x 325 x 1 00mm 
Made from 5mm 

clear perspex £19.90 



PRINTER RIBBONS 

Mixed types for quantity breaks 
1 off If ordered with other products 





2* 


5t- 


12* 


Canon PW1 15o/)080 


320 


270 


250 


Red Brawn Blue Green 


4.70 


-: 


390 


Commodore 








1516/1 S2V4023 








WPS 802 


3.80 


300 


240 


2022/4022 


2.80 


240 


220 


Red Brown Bbe Green 


400 


330 


3.10 


MPS 801 


3.70 


3-10 


2.90 


Pod Brawn Hut Greon 


490 


460 


420 


Vtel515/152S 


2.80 


2.30 


210 


DP51101 


230 


1.90 


170 


WPS 1000 


280 


240 


220 


fted Brown Blue Groan 


400 


330 


310 


MPS 803 


350 


300 


280 


Red Brown Blue Gtoon 


4.95 


465 


425 


EpMaBVUX/RXBO 


2.80 


240 


220 


Oed B/own Blue Green 


4.00 


330 


310 


XoooKP810/9lO 


120 


2.70 


2.50 


Red Brawn Bue Green 


4.70 


420 


3.90 


thlnwa CP 30 


aao 


300 


2.80 


■arGeminil0«15« 


1.50 


120 


1.10 


■^ed Biown B*jq Green 


2.40 


200 


ISO 



K the ribbon you require is not listed 
ring 0707 52690 and let us quote 



Computer Paper 

Plain, tenfold, micro pen* edges 



Sze 

1 1 x9'A 

EXACT A4 
U%x9'A 



Weight 1000"s Price per box 
asm per box 1 box 2bxs-t- 

60 2 1440 1360 

80 2 17.80 1630 

70 2 2400 21.30 

90 1 15.20 1270 



Computer Labels 

Cont fanfold Price per 1 000 

Sprocket fed 1,000 2.000+ 

70x36 4 50 3.80 

89x36 430 3.90 

89x49 5.90 5.30 

Please state no of labels across sheers (1 . 
2 or 3) 




MM 100 
MM 50 
MM 80 
MM 40 



5'/4)cl00 
5'/4x50 
3Vvx80 
3V6x40 



11.70 
8.70 

11.90 
8.50 



All MM boxes anti-static with lock 



24-Hour 
Credit Cord 
Oders 




VISA 



0707 52698 
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Stop Press! What's so special about 
The Amiga, The Mac ; The Atari St. ; 
Windows and Gem? 

It's no surprise that nearly all new 16 bit 'state of the art/ 
micros now come with a Mouse and Wimp environment 
(Windows, Icons, Menus and Pointers) as standard. 

With the COMMODORE 64 you already own one of the 
classic micros and by simply adding the AMX Mouse 7 and 'Stop 



WORKS WITH 
KEYBOARD 
JOYSTICK 
& A M X MOUSE 



Press'you can achieve the same ease of use, freedom and versatility 
of much jnore sophisticated computers. 

The AMX Mouse with Desktop 
Publishing software - it ; s what you and your 
COMMODORE micro have been missing! 

AMX MOUSE PACKAGE 5 V* 






DISC £69.95 



There's nol much joy in a joystick and keyboards can be all fingers and thumbs. Acclaimed by the pressas 'the best 
input device', already over 50,000 micro users have adopted an AMX Mouse. The AMX Mouse combined with Stop 
Press puts you right at the heart of the desktop publishing revolution. 

At long last you can produce newspapers, posters, leaflets, notices and handouts in your own school, home or office. 
We're nottalkingaboutamateurish results.but extraordinarily professional work with crisp textandexcitinggraphics. 
Available for the Commodore 64, 64cand 128. 



MENU DRIVEN 
PROCESSOR 

Provides easy access loall the'Stop 
Press' nodes. A comprehensive and 
versatile filing system lhal makes 
management a joy! Powerful graphic 
and full proportional text options 
enable you to give your documents the 
professional look with the minimum of effort 
Allows windowing, copying, re-scaling, and all 
(he printer options at the touch of a button. 

PROCESSOR 
ACCESSORIES 



t\ A fast preview facility that 

displays the full width of the 
document. Provides an ideal way 
■ o( viewing the composition of your 
masterpiece. An innovative 'kwik-klih' window 
makeschangmg graphic options unbelievably 
easy. Allows full page scrolling with one click of 
the button 



FULL 
PIXEL EDITING 

The most advanced pixel editor 
v\l available on the Commodore 64 Is 




| provided with stop press. Any area 
,on the screen can be brought into 
close-up and altered, intelligent continual pixel 
■set/unset' and real lime scroll, while momed- 
in, make this an extremely powerful editing 
tool. 




FONT AND 
PATTERN DESIGNERS 



^-T Allow your creativity |o realty 
come to the fore. Use the built-in 
designer to create your own fonts 
— or change any of the 50 fonts 
supplied. You can also design your own 
patterns to use with the amazing spray and 
pamt options. 



CLIP ART 



Over 1 50Kof clip-art is 
supplied with 'Stop Press 'covering 
a wide variety of subjects including 
sport, music, transport, cartoons, 
technology, and a hast of miscellaneous 
items Alternatively areas of your page can be 
"cut" to drsc, building into your own unique 
library of clip art. Cut-outs can be "pasted" 
into any page, at any position, preventing the 
need to re-do headers and footers, etc. 

MOUSE CONTROL SYSTEM 
+ ICON DESIGNER 



Write your own mousedrrven 
|Bk P'ogramsusingthepoweriul basic 

exienlions. The Mouse control system 

adds over 30commands to Basic, 

Including Windows, Icons. Menus, Pointers, line 
drawing, memory toad and save. The Icon designer 
s a sophisticated Icon edil ing program developed 
entirely using the extra commands provided by the 
Mouse control system and shows the high qual tty of 
program that can be achieved using this system. 




This superb product Is available now from all good computer dealers or direct by cheque, Access or Visa. All prices include VAT and post and packaging. 

FOR INSTANT ACCESS/VISA ORDERS TELEPHONE (0925) 413501/2/3 H 




IMAGINATION AT YOUR FINGERTIPS 

AO VANCE D MEMORY SYSTEMS LTD 166/170 WlLDERSPOOL CAUSEWAY. WARRINGTON, WA4 6QA. TELEX 628672 AMSG. FAX 0925 58039. 

IUBELINK ON PRESTEL PAGE 25821 B2 SUPPORTS THE AMX MOUSE AND ALL AMS SOFTWARE 
MKintMli isaicannfllraotmiihol A»lelnc Alan 51 it a Hade mark ol Alanine Amea>wt<aOei™kolCamnwdofeBirfirw«M*cnirwilnc Windowmatrada mark of Mooioll Inc GtnrnaIrad«mai»D»0«eUI&e«arOilnc 



GAMES REVIEWS 



I.Q. 



More and more people are turning to 
games which need grey matter rather than 
thumb power on a joystick. Here's another 
exciting selection to tax your mind. 



A. 



dventurcs can sometimes seem rather daunting to the 
uninitiated. Apart l'rom the necessity of learning 
adventurespeak and the all important mapping technique, 
there's the bigger problem of mind bending puzzles to solve. 
All this could easily turn away the average punter, however 
we've decided to have a look at a couple of programs from 
Ariolasoft which may help to break you in gently so that you 
can cultivate the adventure bug. 




mm 
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THE PHILOSOPHER'S STONE 



a 



ommodore machines aren't the exclusive preserve of 
Britishers and our US Buddies. Europe is a hotbed of 
Commodore enthusiasm and Germany is perhaps the heart 
of this trend. It is fitting then that this game from Ariolasoft 
originally started life there. Actually called lapis 
Philosophorum. but translated for non-classicists, this is an 
ideal starting point for new adventures and an interesting 
diversion for more experienced addicts, unfortunately onlv 
available for C64 and 128 disk users. 

The basic storyline concerns a medieval king, Hight 
Gieselmer, whose stepson has been systematically poisoning 
him. The only hope left to the old boy is the Philosopher's 
Stone which has the fantastic powers of turning base metals 
into gold and curing all ills to boot. 

Your character is that of an ageing alchemist. You have 
found clues to the whereabouts of the fabulous stone in a 



book in your loft (where else?). So you set out to get hold of 
it. Make sure that you explore your home town thoroughly 
first. Leaving town may be a problem as the prince has 
discovered the nature of your quest and the guards are 
ordered to detain you, however, with the right object you can 
hypnotise them into letting you pass. 

One distinct advantage for new initiates arc the HELP 
messages placed in strategic parts of the game. Heed them 
well as these cryptic clues may prove invaluable. 

Most items which are available are included in the 
location description, however, if you go to the market there's 
more choice but you have to think hard about what you may 
need later on. Remember to SAVE your game position in 
the early stages so that you can go back for anylhing you 
may have omitted to collect. 

The graphics are clear, colourful and reasonably 
detailed. Disk access is at the usual slow speed. 

If you are moving between locations the format 
N,N.W,N.N,E,GET STICK can speed up progress. The 
interpreter understands basic verb/ noun formations but on 
occasion a little more detail may be needed. One retrograde 
aspect is the necessity to enter all words in full with very few 
single letter entries understood. Two that you can use are I 
for Inventory and L for look to repeat a location description. 

There is no RAM SAVE facility but there are seven 
named positions saved to disk. You will need these as in 
several places death will follow the wrong move, for instance 
if you lose a game of Hangman with a troll! 

Although a most enjoyable game with lots to find and 
plenty of puzzles to solve. There are said to be seven different 
ways to complete the game so perhaps experienced players 
will appreciate that challenge. Definitely fun for all levels of 
player. p.p. 



NECRIS DOME 



D, 



uc to limitations of room and resources, the Earth's 
dead are no longer buried or cremated as used to happen, but 
arc transported into orbit. There, a huge space cemetery 
called the Necris Dome circles around. Run by a group of 
mandroids, they in turn are controlled by an Arch-mandroid 
who is rumoured to be trying to create something of a 
powerbasc for himself. 

As weapons have been banned on Earth for a few 
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centuries, it is really bad news when it is discovered that the 
Arch-mandroid has filled the Necris Dome with various 
potential forces and get smuggled into the dome in the next 
batch of coffins. Your mission is to seek out and destroy the 
Arch-mandroid at all costs. 

Necris Dome is a somewhat simplistic adventure which 
starts with you in your coffin. The first illogicality strikes 
you straight away. Although you can see nothing in the 
coffin either now or when you open it, if you return to the 
coffin and close the lid, a pair of rubber gloves has 
mysteriously materialised. Nothing is guaranteed to put off 
an adventure player (or at least this reviewer) than such 
nonsense. 




t KG I NI ERINO : Vou can also see a Geo- 

scopic stabi l izer 

What now ? break stabilizer 



The atmosphere created by the game is minimal. 
Location descriptions are terse - 'you are in the reception 
level chamber three as opposed to chamber two or four. The 
graphics likewise have a feeling of similarity to them. Even at 
a budget price, I cannot recommend Necris Dome.G.R.H. 

As promised in our I.Q. pages, we're not just trying to 
publish a run of the mill adventure column, so for those of 
you who want something a bit different, read on to check out 
some other original games. 



TASS TIV1KS 



l{ yiiu r idea of style is a infra red dimmer switch then you'll 
relish this ludicrous graphic adventure from A division. 

The game is set in the ultra tass (trendy) world of 
Tonetown that exists in another dimension. Your favourite 
old fogey, Cramps has built an inter-dimensional machine 
and has got himself lost in Tonetown and it's up to you to 
find him. Helped by Gramp's dog Spot who is really Ennio 
the Legend in Tonetown you must search this strange land 
trying not to look too much like a total tourist. 

There's nothing weird about the excellent adventure 
system used to play this game. The screen display is split into 
areas including a graphic display of your current location, a 
text display (for text only freaks) and alongside them a series 
of large icons through which you can quickly generate the 
commands look, enter, hit, buy. get, drop, talk to, tell me 



about as well as north, south, cast, west, up and down. You 
can also enter standard text commands use the predefined 
function keys to repeat commands and quicksave and load 
game positions. You can even examine and get objects 
illustrated in the pictures by simply pointing a cursor at 
them! 

The villain of Tonetown is an ugly green brute called 
Franklin Snarl who would love to get his claws on you in 
between his attempts to buy up the town. His antics to date 
and other essential clues are packed into the latest edition of 
the Tonetown Times that also includes adverts that will help 
you become tass and the usual collection of curious small 
ads. 

Tass Times is undoubtably a unique adventure featuring 
the most peculiar settings, characters and descriptions but it 
is also very good and will be Aciivision's best non lnfocom 
adventure. Remember Tonetown welcomes visitors but not 
total tourists. T.H. 




THE STANDING STONES 

T 

-M. his is the second Ariolasolt title which holds a challenge 
for the beginner without being too complicated. Set in the 
ground beneath an ancient stone circle, the idea is to locate 
the long, lost Holy Grail. 

When you begin play you must create a knight. Go 
carefully here, as it is important. A list of attributes appears 
with random ratings of up to 18. If you don't like the 
numbers assigned, you can try again. The instructions 
suggest that you only accept a character with at least three 
attributes in double figures. In which case, why do they give 
so many with less than 10? The attributes are: virility, 
intellect, holiness, agility, and initial hits. These can be 
roughly translated as strength, magical attack, peaceful 
spells (such as 'heal' and 'teleport'), agility is self explanatory 
and initial hits indicates your ability to withstand attack. 

Once you've settled your character, it's time to enter the 
3D maze, where you must explore, fight monsters and collect 
treasure. 

The maze must be mapped for you to stand any chance of 
success. On the first level a scries of arrows points the way to 
the exit. It is best to use this over and over again so that you 
build up your experience. Leave it at your peril. 
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Apart from the monsters there are many useful items, 
including magical books, chests, potions, rings, weapons 
and armour. Unfortunately many of these articles are 
booby-trapped so it's not all plain sailing. 

When you encounter a monster you have several courses 
of action: light, greet, bribe or run away. Fighting is usually 
the best option, however, elves and gnomes will sometimes 
return a greeting and gives you a gift as well. 

Throughout your quest you have a companion named 
Lancelot. Most of the time he is snoozing or sharpening his 
sword but ocassionally he bursts into action and despatches 
your present foes. 

The deeper you go the harder the game becomes. Further 
down there arc oases which will restore drained strength but 
they're not always in the same place. 

The graphics consist of simple line drawings for the maze 
and fairly basic shapes for the enemies. You may leave the 
dungeons at any time to save your character. 

Not a bad game if you choose your character carefully 
before testing the depths. Even then you should not expect to 
stay alive long unless you map your route and this can be 
difficult due to secret doors and one way passages. The 
Standing Stones calls fora lot of patience, a will to liveanda 
lot of luck. p.p. 



r 



— ' — _*_» — i — 



v 



SHANGHAI 



A 



variation of the card game pairs doesn't sound like the 
usual fodder for a computer game but it's surprisingly 
addictive. 

This variation uses the 144 tiles found in a Mah Jonggset 
(the ancient Chinese game) arranged in a set pattern that is 
supposed to represent a dragon. The pattern rises in the 
middle to a height of five pieces (the head) and down to rows 
of single tiles. 

To complete pairs that are then removed from the game 
the player can only match tiles that aren't surrounded by 
others which usually means from the head and tail. By this 
method you must try and remove all of the tiles or at least as 
many as possible either on your own, in solitaire play or 
against other humans in a tournament game against the 
clock. 



Matching pairs can be a strain on the eyes as you stare 
into the screen at an average of 80 tiles that are in view for 
most of the game. The others are hidden from view in the 
piles in the centre of the pattern which you must gradually 
whittle down. 

Mah Jongg sets contain 144 tiles split into three major 
suits and craks. bams and spots (also known as characters, 
bamboos and circles) three dragons, four winds and an odd 
collection of flowers and seasons. As there are four of each 
piece you would think that matching pairs would be easy but 
you'd be surprised at the number of times you'll have a 
choice between three pieces and have to work out which one 
to leave. 

Options at the bottom of the screen allow you to undo 
moves you want to play again and even peek at hidden tiles 
once you've given in. 

At last an addictive strategy game. T.H. 



DODGY GEEZKRS 



he big day has arrived. Your stay, courtesy of Her 
Majesty is about to end. It was only supposed to be for two 
years, but you got time added on for bad behaviour. You 
have been looking forward to this day for some three years 
now, not least because you have a small amount of 
unfinished business to attend to. You were stitched up 
something rotten over that Long Ditton Spaghetti caperand 
a spot of revenge would not go amiss. 

Dodger Geezers is an adventure in two parts. In part one, 
you must find a crime to commit and assemble a team to help 
you do it. Part two involves pulling off the actual crime. The 
game is set in the East End of London, presumably because 
everybody knows that that is where all the real criminals 
hang out. There is the usual collection of misfits as you make 
your way round dark alleys, seeding pubs, a dockland area 
and the dog track. Crimes arc being committed all round 
you. judging from the number of wanted posters about, but 
can you actually find the men required for your team? And 
who is the shadowy figure with the white Gucci shoes who 
turns up everywhere? And why are there several crates 
hidden in the warehouse full of two inch nails when they are 
clearly marked Banco di Palmermo? All you have to go on is 
a telephone number from a colleague who was released on 
the same day as you. All you want now is a working phone. 

Dodgy Geezers is a reasonable enough game without 
being outstanding. The parser is fairly crude, being for the 
most part verb/noun input. There are a few spot graphics, 
usually the wanted posters which brighten the place up but 
the gangland atmosphere and jokes don't quite 
work. G.R.H. 

Touchline 

Philosopher's Stone, Standing Stones: Ario/asoft, 68 Long 

Acre, Covent Garden. London WC2E 9JH. 

Necris Dome: Code Masters, I Beaumont Business Centre, 

Beaumont Close, Banbury, Oxon OXI6 7RT. 

Tass Times, Shanghai: Aclivision, 23 Pond Street, London 

NWS 2PN. 

Dodgy Geezers: Melbourne House. 60 High Street, Hampton 
Wick. Kingston-upon-Thames. Surrey KTI 4DB. 
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DIMENSION 

computers Ltd. 



27/29 High Street 
Leicester LE1 4FP 
Tel: (0533) 
517479/21874 
THE MIDLAND'S LARGESTCOMPUTER STORE 




SOFTWARE 

VIZA 

Vlzaslar XLS 64 £99.95 £79.95 

VizasiarXL8 128 E129.95 £99.95 

Vizawrite Classic 1 28 £99.95 £79:95 

PRECISION 

Superscript 64 £60.95 E49.95 

Superbase64/+4.. . £90.93 £39.95 
Superscript 64 

& Superbase 64 £169.90 £79.95 

Superscript 128 £89.95 £74.95 

SuperDase128 £99.95 £59.95 

Superscript 128 

cVSuperbase 128 £1*9:90 £119.95 

Superbase. The Book £1 1 .95 

COMMOOORE 64 COMPENDIUM PACK OFFER 

Commodore 64. C2N Data Recorder. 

Music Maker Keyboard. Designer's Pencil, 

Adrian Mole Game and Book plus Packot 

12 Educational Titles or Pack of 

10 Games Titles £199.95 



COMMODORE 

Future Finance (Planning 

Package), Dtsc 

Easyscript (Word Processor), 

Disc 

Simons Basic Extension, 

Tape 

Commodore 64 
Programmers' Reference 

Guide 

Typing Tutor 64 Cassette 

LOGO + PILOT 

2 Educational Languages, 

Disc 

Easyfile Database, Disc 

AUDIOGENIC 

Swift Spreadsheei 1 28, Disc . 



£7&e0 £17.95 
XTfeOO £24.95 
X**95 £12.95 



£9:93 



£7.50 
£9.95 



C6ii^9 £14.95 
£59*0 £17.95 

£24.95 



AMIGA 

System One £1050.00 

System Two. £1 250.00 

Includtng FREE Software Package — 
Please ring for details 



MICRO CLERK 128 

Accounts Package with Spreadsheei. 

Database and Word Processor £99.95 

Purchase Ledger £69.95 

Sales Ledger £69.95 

Accounts, Purchase Ledger, 

Sales Ledger Package now £199.95 

SWIFTCALC 128 

CBM 1 28 Spreadsheet £57.50 

PRACTICORP 

Inventory (Stock Control Package). 

Disc £39r95 £14.95 

Macro Assembler Development 

System. Disc £14.95 

6 DISC ADVENTURE GAMES PACK. 64/128 

Exodus. Suspended. Starcross, 

Zorkl. Zorkll.Zorklll £19.95 

Pack of 1 2 Commodore 64 

Pre-School Educational Titles, Tape £39.95 

PLUS 4 COMPANIES PACK 

Sales/Purchase/Nomtnal Ledgers 

with Invoicing and Slock Control £24.95 



1 541 C DISC DRIVE OFFERS 




Pack A 




1541C with 6 Infocom Disc Adventure Games 


£199.95 


PackB 




1541C with Quick 8rown Fox Word Processor. 




Easyfile Database and Future Finance 

Ptanninn Park Ann 


(MOD OC 





NEOS MOUSE 




Ihe Ultimate Graphics Utility for the 64/1 28 




WITH CHEESE SOFTWARE. Tape or Disc 


£42.95 


THE ARTIST 




Advanced Mouse Graphics Package 


£29.95 



PERIPHERALS 

MUSIC MAKER 128 

Keyboard and Software. Tape £19.95 

POWER CARTRIDGE 

Utilities including Tape and Disc Turbo and Screen Dump £39.95 

ACTION REPLAY 

Tape to Disc Back-up Cartridge £24.95 

64/128 PRINTER BUFFERS 

32K £69.95 

64K £89.95 

64/128 MUSIC SYNTHESIS PACK 
with Sound Expander. Sound Studio and 

5 Octave Keyboard £1 49.95 

COMPOSER/EDITOR SOFTWARE 

for Sound Expander System. Tape or Disc £24.95 

TROJAN CADMASTER LIGHT PEN 

Commodore 64 £16.95 

CommodorePlus4/Cl6 £19.95 

PRINTER RIBBON OFFER 

MPS 801 . 802 Ribbons £5.95 

MPS 803 & MPS 1000 £4.95 

MPS 1 101 M S Ribbons £3.50 

BUY FOUR AND GET ONE FREE! 

LOCKABLE DISC STORAGE BOXES 

Pnce includes pack of 10 Commodore compatible discs 

50Capacity £19.95 

100 Capacity £21.95 

THE EXPERT CARTRIDGE ESM 

Tape to Disc System ... £37.50 

FREEZE FRAME 3 . £39.95 

COMMODORE MPS 803 TRACTOR FEED UNIT £24.95 

FCC CENTRONICS INTERFACE 

With Commodore Graphics and 8K Buffer £64.95 

QUICKDISC + 1 541 FAST LOAD/UTILITY CARTRIDGE £1 9.95 
10 COMMODORE COMPATIBLE DISCS WITH 

FREE PLASTIC DISC HOLDER £9.95 



COMMODORE DPS 1101 

Daisy Wheel Printer £199.95 

COMMODORE 560P 

2-colour Dot Matrix Printer takes 2\ in. roll paper £49.95 

CITIZEN 120D CBM PRINTER 

High Quality Dot Matrix Printer 

• Near Letter Quality Mode • 1 20 cps Draft Prinl Mode 

• Friction and Tractor Feed » Needs no interface 

• Full Two-Year Warranty • 100% Commodore compatible . Z 199.95 

STAR NL 10C NLQ PRINTER 

Fully Commodore compatible £253.00 

Commodore 1571 Double-sided Drive . £259.95 

Commodore 1901 Colour Monitor £339.95 

64/128 Green Screen Monitor with 40/80 Column Leads £79.95 

Commodore 1541C Disc Drive £189.95 

Commodore 128D £499.95 

Commodore MPS 1000 CBM/Centronics Printer .. E274.95 
PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME 
ALL OFFERS STRICTLY SUBJECT TO AVAILABILITY 
ALL PRICES INCLUDE V.A.T. 



r 



ToO'Ocr oiltic wnacheque.'PO wilh coupon WHflQ (OKKtySjl ItlwAWtlh 
Access/Barclaycaid number Honso allow 7 working days 'o* dohvey liom receipt oi bf00 
or cheque clear ance 

Pie i iso add £ 1 00 towards cat nag? and packing on any aoltwaip order 
HardwareordeisaddCi 00 under C6b 00 vaH«o and (.5 00 over CSS GO value 
Primer ordersadd Ci 00 towards carriage 

Send to: Dept No YC4, Dimension Computers Ltd "flff 
27/29 High Street, Leicester LE l 4FP. tij 
Telex: 265871 MONREFG Quoting Ref 72 MAG 95535 
Fax:(0533)511638 



Item 



Quantity 



Price 



Total 

Name 

Address 

Telephone: 





Spectrum in October, Amstrad in November, Commodore 64 in December. All £9.95 

V J t m r CC^=*ii Sales dept., 

■ Castle Lodge, Castle Gree 

A *^*J^M^T' P_ Taunton, Somerset TA1 

L L t( England Te,, P hon., M «,s44 M .QU| 




software netting harder . . 




DUHB i 





SABOTEUR H 

Avenging Angel 

ecrec Available on Spectrum, Amstrad & Commodore 



5 DURELL sales dept.. 
Castle Lodge Castle Green, Taunton, Somerset, TA1 4AB 

■ * Telephone (0823) 54489 



R.R.P. £7.95 



C64 REVIEW 



GAME OF THE MONTH 



Football 
Fortunes 



Toot to 46 
Tor-tu.n>es 





PLAVER 2 - GAMER- 



DETENGE 13 
AT TftCK - 1-1 





C64 REVIEW 



selling ihc reserves' training ground. The same is true of the 
Selection Problems cards but most are bad news and can cost 
you a crucial player for a match through injury or 
suspension but the occasional one may get you a free 
transfer. 



The most exciting squares generate player auctions in 
which the managers bid for the next card jin the player pack. 




At some stages in the game bidding can get desperate as 
players out bid each other particularly if a level five player is 
involved. Occasionally a manager gains the advantage if he 
lands on a 50% Auction square as he only has to pay half of 
his final bid! 



Before each match the players must enter their total 
attack and defence strengths that are calculated from their 
selection card team. A few seconds later having 
contemplated these and factors such as home advantage and 
league position the C64 teletype displays the results jand the 
gate money that the players receive. 

The season consists of only nine matches as each team 
plays each other but also includes FA Cup matches featuring 
giant killers such as Yeovil Town, and, from the second 
season European matches, although your squad has to be 
good to live with the likes of Bayern Munich and Juventus. 

Throughout the game your achievements and results are 
noted and are converted into game points and at the 
predetermined end (a number of seasons or a time limit) the 
player with most game points will be "over the moon" as he 
has won the game. 

One final piece of advice is keep off the Crisis Square! 
This suicide space (renamed the "sick as a parrot" square) 
costs you £50,000 and your best player! 

A fascinating mix of computer strategy and board game 
fun that combine to form the football favourite. W 

Touchline 

Title: Brian C lough's Football Fortunes. Supplier: CDS 
Software. CDS House, Beckett Road. Doncaster, DN2 4 AD. 
Machine: C64. Price: CI 4.95 (tape) £17.95 (disk). 
Originality: 8/10. Playability: 10/10. Graphics: N/A. Value: 
10/10. 



In the numbers war you can win with 

Polynomial 

A Computer Aided Analysis Program for the Commodore 64/128 
Polynomial is a self contained menu driven mathematics program which 
can really help you win your war against numbers. Polynomial has been 
specially written to allow you to play with numbers, draw graphs and 
investigate mathematical relationships. Just look at what Polynomial 
can do for you: 

1. Solve your most complex equations Cmax order 93) Polynomial can find Real 
and Imaginary roots. 

2. Draw graphs of all your polynomial equations. As many as you like all on the 
same screen. Double or single axis plots possible. 

3. Solve those awkward experiments. Plot all your results on the screen. 
Calculate accurate curves based on your data. Full Polynomial graphics 
available. 

4. Understand Simultaneous equations. Solve 2, 3 or more equations with the 
help of Polynomial. 

IdealforGCSE.'A' level and Degree Studies Sendfonyourcopyof Polynomial now! 



Write 




to: 



INSIGHT SOFTWARE 
FREEPOST 
P.O. BOX 27, 
BASINGSTOKE, 
HAMPSHIRE, 
RG2S 4BR. 

FOR AS LITTLE AS £1 4.95 

YOU GET: POLYNOMIAL I 

AND A MANUAL SUPPLIED 

IN AN ATTRACTIVE | 

PROTECTIVE CASE. 

FREE POST AND PACKAGING. 



Insight; Software Systems Limited 

r 



PLEASE SEND ME COPYUES) OF POLYNOMIAL 

TICK AS APPROPRIATE □ CASSETTE £1 4.95 

□ DISC £1 9.95 

□ CHEQUE □ P.O. 

A - YO 

NAME , 

ADDRESS. 



SIGNATURE 

□ATE 

PLEASE ALLDW UP TD 2B DAYS FOR DELIVERY. 
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Too Busy Earning a Living 
To Make Any Real Money? 



You think you've got problems? 

Well. I remember when a hank turned mc 
down for a $2110 loan. Now I lend money to 
the hank - Certificate-, of Deposit at 
S 100.0110 a crack. 

I remember the day I car dealer got a little 
BCTVOUS because 1 Was a couple of months 
behind in my payments - and repossessed 
mv car. Now I own a Rolls Royee. I paid 
$4*3.1100 for it-cash 

I remember the day my wife phoned me. 
crying, because the landlord had shown up at 
the house, demanding his rent - and we 
didn't have the money to pay il. 

Now wc own five homes. Two are on the 
oceunfrom in California (I use one as my 
office). One is a lakcfronl "cabin" in 
Washington (that's where we spend the 
whole summer - loafing, fishing, swimming, 
and sailing). One is a condominium on a 
sunny beach in Mexico. And one is snuggled 
right on the best beach of the best island in 
Hawaii - Maui. 

Right now I could sell all this properly, pay 
off the mortgages - and - without touching 
any of my other investments - walk away 
with over $750,000 in cash. But I don't want 
to sell, because I don't think of my homes as 
"investments." I've got other real estate - 
and stocks, bonds, and cash in the bank - for 
that. 

I remember when I lost my job. Because I 
was head over heels in debt, my lawyer told 
mc the only thing I could do was declare 
bankruptcy. He was wrong. I paid off every 
dime. 

Now. I have a million dollar line of credit: 
but I still don't have a job. Instead. I get up 
every weekday morning and decide whether 
i want to go to work or not . Sometimes I do - 
for 5 or 6 hours. But about half the time. I 
decide to read, go for a walk, sail my boat, 
swim, or ride my hike. 

I know what it's like to be broke. And I 
knew what it's like to have everything you 
want. And I know that you - like me - can 
decide which one it's going to be. It's really as 
easy as that. Thai's why I call it "The Lazy 
Man's Way to Riches." 

So I'm going to ask you to send mc 



PROOF! 
Don't take my word for it. These 
are excerpts from articles in 
newspapers and magazines: 

Time: 

He only works half the year in his 
stunning office on California's Sunset 
Beach, and even when he's there he puts 
in short hours... In other words. Joe 
Karbo. 48. is the prototype for. . . "The 
Lazy Man's Way to Riches." 

Boston Hcrald-Amerkan: 

The book has drawn hundreds of 
letters from persons who have profited 
by it... 

I xls Angeles Herald -Examiner: 

An unpretentious millionaire. Joe 
Karbo of Huntingdon Harbor is a 
vibrant, living testimonial to his 
intellectual, pragmatic conviction. 

Money Making Opportunities: 

Maybe Joe Karbo has the secret. 
Don't you think you owe it to yourself to 
find out what it is all about?... I just 
finished it - and I'm off on a vacation 
mvsclf. Get the idea'.' 



something 1 don't need: money. £10 to be 
exact. Why? Because I want you to pay 
attention. And I figure that if you've got £ HI 
invested, you'll look over what I send you 
and decide whether to send it hack. .. or keep 
it. And I don't team you to keep it unless 
you agree that it's worth at least a hundred 
limes what you invested. 

Is the material "worth" £10? No - if you 
think of it as paper and ink. But that's not 
what I'm selling. What I am selling is 
information. Mure information than I give 
when I'm paid $1000 as a guest speaker. 
Mure information than I give in a one-hour 
consultation for $3(10. 

But you're really not risking anything. 
Because I won't cash your cheque or money 
order for 31 days after I've sent you my 
material. That's the deal. Return it in 31 days 
- and I'll send back your cheque or postal 
order- uncashed. 

How do you know I'll do it? Well, if you 
really want to he on the safe side, postdate 
your cheque for a month from today - plus 2 
additional weeks. That'll give you plenty of 
time to receive it. hx»k it over, try it out. 

I know what your thinking: "He got rich 
telling people how to get rich " The truth is- 
and this is very important - the year before I 
shared "The Lazy Man's Way to Riches." my 
income wus$2lo.Mb And what I'll send you 
tells pjst how I made that kind of money... 
working a few hours a day... about 8 months 
out of the year. 

It doesn't require "education." I'm a high 
school graduate. 

It doesn't require "capital." Remember I 
was up to my neck in debt when I started. 

It doesn't require "luck/' I've had more 
than my share. But I'm not promising you 
that you'll make as much money as I have. 
And you may do better. 1 personally know 
one man who used these principles, worked 
hard, and made 1 1 milium dollars in ti years. 
But money isn't everything. 

It doesn't require "talent." Just enough 
brains to know what to look for. And I'll tell 
you that. 

It doesn't require "youth." One woman I 
worked with is over 70. Site's travelled the 
world over, making all the money she needs, 
doing only what I taught her 

It doesn't require "experience." A widow 
in Chicago has been averaging S25 .000 a year 
for the pust 5 years, using my methods 

What does it require? Belief. Enough to 
take a chance. Enough to absorb what I'll 
send you. Enough In put the principles into 
action. If you do just that - nothing more, 
nothing less - ihc results will be hard to 
believe. Remember - I guarantee it. 

You don't have to give up your job. But 
you may sexm be making so much money 
that you'll be able to. Once again - I 
guarantee it. 

I know you're sceptical. Well, here are 
some comments from other people {Initials 
have been used to protect the writer's 
privacy. The originals arc in my files.) I'm 
sure that, like you. these people didn't 
believe me either when they clipped the 
coupon. Guess they figured that, since 1 
wasn't going to deposit their cheques for at 
least 31 days, they had nothing to lose. 

They were right 

And here's what they gained: 

'Thanks to your method I'm a half 
millionaire' 

"Thanks to your method I grossed about 
$500,000. Would you believe last year at this 
time I was a slave working for peanuts?" 

G.C.. Toronto. Canada. 



•$24,000 in 45 days' 

"...received $24,000.00 in the mail the last 45 
days. 

"Thanks again." 

Mr. E.G.N. . Matcwan. W.VA 
'Made enough to retire at 41* 
"If it hadn't happened to me. I wouldn't have 
believed it... A few years ago. I had nothing 
to lose. I was unemployed and bioke." 
"Now. thanks to you and the 'Lazy Man's* 
program. I have made enough money (at age 
41) t*i retire in style. 

R.A. . Huntingdon Beach. Calif. 
'There's no stopping me' 
"Since I've got your (Lazy Man's Way to 
Riches) in July. I've started 4 companies... 
there's no stopping mcand I'm so high I need 
chains lo keep me on the ground." 

M.T. Portland. OR 

'Wow.it docs work!' 

"Oddly enough. I purchased Lazy Man's 
Way to Riches some six months ago. or so. 
read it... and really did nothing about it. 
Then, about three weeks ago, when I was 
really getting desperate about my financial 
situation. I remembered it. rc-rcad it. 
studied it. and ihis time, put it to work and 
WOW. il does work! Doesn't take much 
time, cither. . . I guess some of us just have to 
be at a severe point of desperation before we 
overcome the ultimate laziness, 
procrastination." 

Mr. J. K , Anaheim. CA 

■Mad* $70,000' 

"A $70,000 thanks to you for writing The 
Lazy Man's Way to Riches. That's how 
much I've made... 

"I use this extra income for all of the good 
things in life, exotic vocations, classic 
automobiles, etc. Soon I hope lo make 
enough to quit my regular job and devote full 
time to making money the easy Way,." 

Mr. D R.. Newport Beach. CA 
•$260,000 in eleven months' 
" Two years ago. I mailed you ten dollars in 
sheer desperation for h belter life... One 
year ago. just out of the blue sky, a man 
called and offered mc a partnership... I 
grossed over $260,000 cash business in 
eleven months. You are a God sent miracle 
to mc." 

B.F.. Pascagoula. Miss. 



'Steadily upward eser since' 

"I ordered Lazy Man's Way lo Ra{ 

June... by September, my carefl 

launched and has gone steadily upwa 

since." 

Mrs. B.A.. Walnut Crc*; 

•$7.<HHHn live days' 
"Last Monday I used what I learned) 
K3 to make $7,001). It took mc all Wtj 
it, hut thal's not had for five day's wj 
M.D..Topek; 

What I'm saying is probably con* 
what you've heard from your friend 
family, your teachers, and maybe ew 
else you know . 

I can only ask you one question 
many of them are millionaires? 

So It's Up to you. 

A month from today, you can be ■ 
more than 30 days older - or you cal 
your way to getting rich. You decide.! 

Ihe wisest man I ever knew « 
something I never forgot: "Most pea; 
too busy earning a living to mat 
money. 

Don't take as long as I did to find! 
was right. 

I'll prove ii to you. if you'll send! 
coupon to my publisher now. I'm nod 
you to "believe" mc. Just try it. If I'm* 
all you've lost is a couple of minuiet 
postage stamp But what if I'm right?! 

Some have culled it a Miracle. SoM 
called it Manic. You'll call it "The Seem 
Ages." 

As for me, I thank Gvd that beforem 
Millionaire Joe Karbo left, for all to sm 
secret of "The Lazy Main Way in ft 
The above story, which is in his own m 
his gift lo you. 



The < 

Sworn Statement: vear i 

"On Ihe basis of my prolci ~*. Aat * t 
relationship as his accountant. I . & 
that Mr. Karho's net worth is inoif vajian 
one million dollars." was t« 

Stuart A. (J 

my w 
' Tl 
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Chartsearch Ltd.. 
II Blomficld Street. 
London EC2M 7AY 
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You may he full of beans, but what have I got to lose? Send me the La/\ Mi 
Wav to Riches. But don't deposit my cheque or postal order for at least SI daysafim 
in the mail. If I return your material - for any reason - within that lime, return 
uncashed cheque or postal order to mc 

□ On that basis, here's my £10 

□ Please charge my credit card. 
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INTERVIEW 



Shepherd's 

View 

Nigel Shepherd, boss of Commodore US, explained his 
recipe for Commodore's future success to our globe 

trotting reporter. 
By Peter Chandler 
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in this business, shows are always 
worth a look since they provide a 
general gathering of the big wigs of our 
industry. The CES Show in Las Vegas 
in January was no exception, and 
that's where I managed to track down 
Nigel Shepherd. General Manager of 
Commodore North America, 
ensconced in the splendour of 
Commodore's stand. 

The Venue 

The CES Exhibition is held twice a 
year in the USA. The summer show is 
staged in Chicago and the winter extra- 
vaganza takes place in Las Vegas. It 
was to the latter venue that 1 wended 
my way this year. 

The Las Vegas show is the largest 
of its kind in the world and this year's 
event was no exception with a record 
attendance of over 100,000 visitors. 
The show is open only to trade visitors, 
made up largely of representatives 
From retailers, manufacturers and the 
media, pouring in from ihe USA and 
all over the world. Exhibitors 
consisted mainly of audio, video, 
satellite, photographies and most 
importantly from my point of view, 
computer companies. 

There were four venues: the Las 
Vegas Hilton, the Convention Centre, 
the Sahara Hotel and the Riviera 
Hotel. The home computer companies 
were all based in the West Hall, a huge 
wilding which is just one of many 
'hich form the Convention Centre. 
Commodore was there in force and 
exhibited its products from a massive 
and very impressive stand. It was a 
■cartening sight to see Commodore 
;ing such an aggressive approach at 



the largest show of its kind in the 
world. Commodore launched three 
C64/128 products at the show: the 




Nigel Shepherd 

1581 3%" disk drive. 1764 RAM 
Expansion card and the 1351 mouse. A 
number of software companies were 
exhibiting from the stand including 
Byte to Byte, Quantum and Anakin 
Research. 

The Man Himself 

Nigel Shepherd, a man of presence, 
very charming and charismatic, is the 
General Manager of Commodore US 
and North America. He reports 
directly to Tom Rattigan. President 
and Chief Executive Officer of 
Commodore USA. The other 
individual in the sales and marketing 
hierarchy who also reports direct to 
the President is Harold Speyer. baseii 
in Frankfurt, Germany and 
responsible for European operations. 



Nigel Shepherd is Scots by birth 
and Australian by commerce and has 
been involved with Commodore since 
1977. Initially as an Australian 
Commodore distributor, Commodore 
later set up an Australian subsiduary 
and in 1979 Nigel Shepherd became 
the General Manager for the Asia 
Pacific Region (all countries from 
Australia to Hong Kong). In January 
1986, he moved to the US to take over 
North American responsibilities. 

Tripartite Aims 

Nigel Shepherd sees Commodore as 
active in three sections of the computer 
industry. 

Firstly, he sums up the C64/ 1 28 as 
the "classic definition of the home 
computer". His authoratative view is 
that 90% of all C64/128 purchasers are 
first time buyers, also many 1 28 buyers 
are people upgrading from a C64. 

He also sees Commodore playing 
an important role in the large 
educational market in the US 
particularly in the primary school 
sector known in the States as Kl to 
K12. To back this up Nigel also 
reminded me that in the USA, 
Germany and Australian markets 
Commodore are leaders with the 
C64/I28 in home computers. He sees 
the C64/128 as a common product line 
which will be around in 1990 and 
Commodore will continue to support 
the machines with peripherals 
software etc. 

The much appraised Amiga 
machine, only recently launched, is 
seen by Nigel as the future of 
Commodore both in the home and 
business markets. 
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Being Frank, Nigel commented 
thai: "probably the single largest 
criticism aimed at the Amiga is that the 
consumer is unsure whether or not the 
machine is for the home or is a desk top 
computer - a computer too highly 
priced to be accepted as a home com- 
puter and the lack of productivity 



continue and there is still a great 
demand for productivity software. The 
buyer who has grown up with a C64 or 
even a Spectrum, and is looking for a 
second purchase will appreciate better 
sound, graphics and top class games - 
Amiga technology lends itself to this 
market. 




Purely for Business 

Commodore's third section of interest 
in the computer market at the moment 
is inevitably the business end due to the 
Amiga's PC AT, XT and MS DOS 
compatability. Commodore has also 
launched the PCIO and 20. The PCIO 
was only recently launched in the US' 
so it's still early days for these 
machines. 
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CBM's IBM done 

software makes it difficult to accept it 
as a business machine." 

Commodore's answer to this 
crilicism is to launch three different 
versions of the Amiga and attack both 
home and business markets in terms of 
price and quality. 

Nigel explained that the first 
version, the Amiga 1000, has fantastic 
user loyalty and it will be followed in 
the next few months by two new 
Amigas the 500 and the 2000 to expand 
the product line. 

Nigel explained the thinking 
behind this strategy. He envisages that 
the C64/I28 will be purchased as a 
family machine by first time buyers 
with a main use for children aged live 
to 12 years old. The machine is not too 
expensive but Commodore cannot be 
sure that the family will continue to use 
il. The answer to upgrading combined 
with continued brand loyalty is the 
Amiga 500 - the low cost version, 
described by the enthusiastic General 
Manager as "the ultimate home 
computer". On top of this the high 
demand for computer learning will 



2000 Amiga 



The 2000 Amiga will be a desk top or 
business computer and will also be the 
home overlap machine. Nigel 
Shepherd believes that "the home is a 
location". Although traditionally used 
lor learning and entertainment, many 
small businesses are run from domestic 
locations as cottage industries. The 
2000 will lend itself both to the 
home/office and true business 
application. 

As we go to press, both the 500 and 
the 2000 are scheduled for launch in 
the Hanover Fair in Germany at the 
end of March. 

Nigel also sees the Amiga gaining 
acceptance in tertiary education. He 
claims that it is ideal for universities as 
its price combined with its sound and 
graphics capabilities are not found 
elsewhere. He quickly pointed out that 
the Apple Mac has neither the sound 
or colour of the Amiga and also 
stressed that neither the Mac or the 
Atari have MS DOS Capability. 



Waxing Philosophical 

Nigel Shepherd explained the 
Commodore philosophy in the 
following terms. "Commodore will 
continue to design and manufacture 
machines that are competitive and will 
enable both Commodore and retailers 
to make money. We will continue to be 
in the MS DOS market place. There 
will always be a home market and 
Commodore's original forte is serving 
that market. Commodore is moving 
up market to desk top publishing and 
corporate type machines. We are 
committed to today's and to future 
market places." 

He added: "The difference between 
today and two years ago is that now a 
machine can be suitable for all of the 
markets - home, personal and business 

- all in one box whereas before there 
were three distinct machines. 
Commodore has one major advantage i 

- the Amiga chip set." 

Asked specifically about 
Commodore's UK outfit, Nigel 
replied: "Commodore North America 
has been through tough times in the 
last 18 months and like Commodore 
UK, had to rationalise the business 
and start all over again." However,! 
Nigel believes that the corner has now! 
been turned. He sees Commodore UK 
consolidating and building in this 
country. Absence of major promotion I 
was evident in the past but the I 
company has fought for survival and I 
we will now see a much morel 
aggressive approach. Nigel Shepherd I 
is confident that Commodore will I 
return to being a major factor in the 
UK marketplace. 

Your Commodore certainly hopes I 
so and we'd like to thank Nigdl 
Shepherd for taking time to express his I 
view of Commodore North America. 
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SPECIAL OFFER - FREE 



M ODEM WITH YOUR FIRST 



SUBSCRIPTION 






1'RESTEL is a trademark of British Tclecommunicatiom 




Micronet 800 
8 Herbal Hill, London EC1R 5EJ 
Telephone: 01-278 3143 



FREE Electronic Mail . . . International 
Telex ... 10 National Chatlines (Interactive 
Bulletin Boards) . . . 70,000 users across the 
UK . . . Teleshopping . . . Multi-User 
Interactive Stragey Games . . . B.T. 
Gold Link 

Instant computer news . . . Hardware and 
software reviews . . . Technical features . . . 
Hints and tips . . . On-line business advice 
and features 

FREE and discounted quality software to 
download direct to your micro -24 hours a 
day 



300,000 pages of information on the huge 
Prestel database 

for just 20p a day 



- r 



To: Micronet 800, 8 Herbal Hill, London ECl 

Please send me a brochure on Micronet 800 

Name 



Address. 



Age, 



Telephone No. 
Micro 



GAMES REVIEWS 



Sport on 
Channel 64 



Futuristic sports games are all the rage at the moment. 
Try your hand at these out-of-this-w orld titles. 

By Tony Hetherington 



purl in the future (according to the software houses) is 
to be fast, furious and will usually involve a steel ball. There 
obviously won't be any grass left in the world as not a blade- 
is in sight as an average of 1.8 humans battle or race droids. 
robots and gravcraft in purpose built stadia, planets and 
tracks. 

Futuristic sports games are inevitably influenced by 
science fiction films, notably Rollerhall nxu\ Death Race 2000. 
and are often developed from existing sports to bolster 
Raging telecast ratings. 




Racing Destruction 

Hewson's Alleykut leads off the future racers as you compete 
in a bizzare set of challenges known as the Alleykat races. 
Written by Uridium author, Andrew Bra yb rook, the racer 
must compete in contests such as the Moot Open, Astro 
Classic, Galaxad Open and Mad-Max Smash. He pilots a 
custom built convertable racer that can swap from high 
speed, slimline single racer mode to a slower twin laser craft 
lor maximum destructive power. The races are run over a 
variety of planet surfaces thai range from the fragile 
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shatterock and the leafy Arboris to the indestruetabll 
hardwall which will destroy a racer on impact. 

The object of the game is to amass points by winning 
races and prize money so that you can enter more racers 
gain more points. Points are won by completing the racc(ai 
achievement in itself), by shooting the laser firing robol 
gravcraft that are thrown in to liven things up and bj 
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acquiring bonus points that depend on the race type. In time 
rials bonus points are linked to your time, in endurance 
(racers it's surviving that matters and in destruction racers 
ou must destroy the landscape. 



n the Ball 

Kremlin's Trailblazer is, by comparison, a far simpler game 
n which you must bounce a ball down a track that hurtles 
out of the screen at you at breakneck speed. Again staying 
on the track is a major task in itself without your opponents 
efforts to push you off into oblivion. Bouncing from square 
Ito square you must plan your route along the careering 
platform avoiding the traps that slow you down, reverse 
your controls or send you plummeting out of the contest. 
Then you're ready to gently push your opponent over the 
edge to gain those crucial seconds to win the race. 

Ballblazer (Activision) sets two Rotofoils in competition 
with each other as they race around a bevelled pilch chasing 
a steel ball. Their aim is lo fire the ball into one of two 
moving goals. 

In a timed game the foils that are controlled by either 
human or droid pilots can catch or fire the ball using their 
protective forcefields. The outcome is decided on points with 
a goal being worth more if it is scored from a distance. A fast 
and furious game that's incredibly addictive to play. 

The same could also be said of Odin's Hypa-Balt which 
features the battle for the Super Cup between two three man 
teams, the Hawks and the Vipers. Before the match you can 
choose your players from the 10 man squad to be your 
jetpowered strike one and two and Earthbound grounder. 
Alter a quick appearance by the cheerleaders the players 
take their positions either side of the central pole on which 
the goal globe travels on its relentless path up and down 
making goals even harder to get. 
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Thanks to a force field network the players arc trapped in 
zones in between which the ball bounces and rebounds until 
captured by a player. However he has only two seconds 
(otherwise he concedes a penalty) to pass the ball or shoot at 
goal. 

After 10 gruelling minutes of play the result is reported in 
the popular newspaper the Echo. 

Bouncing Out 

Room 10 is an unlikely spin off from CRL's Tau Celt and is 



found in the Gal-corps leisure complex. Described as a 
mixture of Ballblazer and Pong the game features a split 
screen battle two giant bats to knock a ball behind their 
opponent to score points. 

Knocking a ball into a goal is the aim of Argus Press 
Software's Xeno and is a futuristic development of shove 
halfpenny football. The two contestants must fire their xeno 
craft to intercept and knock the ball into the goal to Score in 
front of a capacity crowd. 

Finally, the bizarre Bounces from Beyond defies 
description as two armour clad knights, called Eric and 
Ashley lire a steel ball at each other and into holes in the roof 
to score match winning points. 

Touchline 

Hewson: 56B Milton Trading Estate. Mi/ton. Abingdon. Oxon 
OX/4 4RX. Tel: 0235 832939. 

Activision: 23 Pond Lane. Hampstead. London NW3 2PN. Tel: 
01 431 ItQL 



Gremlin: Alpha House. 10 Carver Street. Sheffield SI 4FS. 
Tel: 0742 753423. 

Odin and Beyond: First Floor. 74 New Oxford Street. London 
WCI4 IPS. Tel: 01 240 8838. 

CRL: 9 Kings Yard. Carpenters Road. London El 5 2HD. Tel: 
01 533 2918. 

Argus Press Software: Victory House. Leicester Place. 
London WC2H 7NB. Tel: 01 439 0666. 




YOUR COMMODORE april 1987 
25 



RELIABLE ROUTINES HE^ 



Basic Memory 

Programming in Basic can be a headache especially if 
you start running out of space. These routines should 

ease the situation. 

By Allen Webb 



T 

M. he 64 has a full complimeni ol 
64K of RAM. but (he designers, in 
their infinite wisdom, madeonly about 
38K available to Basic. For those able 
to use machine code, the RAM behind 
the ROMs is easily used but to most 
others, it's forbidden fruit. There is 
nice lump of 4K between the ROMs, 
however, which can be used. Basic 
keeps track of storage of variables in a 
collection of zero page pointers. These 
pointers, along with their starling 
values, are listed in Table I. 

Pointer Variations 

The values of these pointers arc 
changed as program lines or variables 
arc added or removed. By setting these 
pointers to the RAM between the 
ROMs, we can have a second variable 
area. Listing 1 gives a short routine 
which will do this task for you. The 
routine lives in the cassette buffer so 
that it doesn't pinch any memory. The 
routine has three entry points: 

SYS 830: This sets up the table which 
saves the pointer values to some 
default values pointing to the spare 
RAM. This table is switched in when 
you want to use the extra RAM and is 
updated when you return to the 
normal RAM. This command 
effectively performs CLR on the extra 
RAM. Since using this command when 
the extra RAM is active messes things 
up. it detects which RAM is in use and 



acts accordingly. Calling it when 
normal RAM is active gives the 
required result. Using it with the extra 
RAM active simply results in a flashing 
border as a warning and nothing else. 
As far as I can see. CLR wil! act 



PROGRAM: LISTING 1 



70 2000 FORL-0TO9:CX=0:FORD-0TO 

15:READA:CX-CX*A:POKE830+L*1 

6iD,A:NEXTD 
82 2010 READA : IFA< >CXTHENPRINT" 

ERROR IN LINE";2040+U*10) :S 

TOP 

OF 2020 NEXTL: END 

5A 2040 DATA76,7l,3,76,146,3,76 

,184,3,173,208,2,240,26,162, 

0,1449 

20 2050 DATA173,32,208,141,2O9, 

2,160,0,140,32,208,200,208,2 

50,232,208,2403 
6E 2060 DATA245,173,209,2,14I,3 

2,208,96,160,0,185,122,3,153 

.168,2,1899 
CE 2070 DATA185,134,3,153,188,2 

, 200 , 1 92 , 13 , 208 , 239 , 96 , 3 , 192 

,3,192,2003 
D4 2080 DATA3, 192, 0,208, 0,0, 0,2 

08,3,8,3,8,3,8,0,160,804 
C7 2090 DATAO.0,0, 160, 173,208,2 

,240,3,76,76,3,160,0,185,45, 

1331 

00 2100 DATA0, 153, 188 ,2, 185, 168 

, 2 , 1 53 , 45 , 0, 200 , 1 92 , 1 3 , 208 , 2 

39,169,1917 
38 2110 DATA255,141,208,2,169,2 

,141,32,208,96,173,208,2,208 

.3,76,1924 
59 2120 DATA76, 3, 160,0, 185,45,0 

,153,168,2,185,188,2,153,45, 

0,1365 

6F 2130 DATA200, 192, 13,208,239, 
169,0,141 ,208,2,169,14,141,3 
2,208,96,2032 



Starting value 

2051 

2051 

2051 
40960 
40960 



correctly on the extra variables when 
they are active. 

SYS 833: This switches in the extra 
RAM. The border turns red to warn 
you about it. 

SYS 836: This switches back to normal 
RAM. The border is set the light blue 
to show it. 

Attempting to activate a variable 
set when that set is current may 
corrupt the pointer tables. Con- 
sequently, the routines won't let you 
take such action. 

Once you have the extra RAM 
switched in. the operating system 
updates the pointers as required. So 
that the extra variables arc protected, 
the pointer values are remembered 
each time you switch to normal 
variables. 

Listing 2 gives a simple demo to 
show how the routine works. Line 10 
performs CLR on the extra RAM and 
switches in in. Since FRE uses the 
variable pointers, you will see that it 
works correctly on both sets of RAM. 
The routine shows you that two 
variables sets of variables with the 
same names can be used. 

One word of warning. You must 
not perform actions which change the 
pointers or use software which depend 
on them when the extra RAM is in use 
- always switch the normal RAM back 
in first. Such operations include 
adding or deleting program lines and 
using assemblers which use the 
variable pointers to assist storage. 

Alternative Process 

An alternative method of adding to 
your available memory is the use of 
random access on disk to provide 
virtual memory. Some serious 



Pointer locations 

45.46 
47.48 
49.50 
51.52 
55.56 



Table I 
Function 

Start of variables 
Start of arrays 
End or arrays 
Bottom of strings 
Top of variables 
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programs use this approach to provide 
HELP information without reducing 
the memory available to the main 
program. The Listing 3 provides a 
general routine which will store and 
recall blocks of up to 255 bytes on disk. 
To those of you who aren't in the 
know, the disk is split into 35 tracks, 
each comprising of a number of 
sectors. The number of sectors varies 
from 17 to 21 depending on the 
position of the track. Each sector holds 
on block or 255 bytes. 

The program uses a menu system 
to provide five options. The first 
option reserves the specified sectors 
and fills each with a zero byte (@). 
This is because a zero byte is used as a 
sentinel to indicate the end of a string. 
This reservation (or allocation) 



operation is nullified if you use the 
validate instruction, so beware! 

Option 2 saves a string at the 
required location. Since you may want 
to input string of up to 255 bytes, a 
special input routine(Iines 750 to 1030) 
is used. All you do is type in the string 
using cursor keys and DEL to edit it. 
The string must end with an asterisk. 
When the string is complete, press 
back arrow to process it. The sectors 
on the disk are numbered sequentially 
so that track one holds sectors zero to 
20. track two holds sectors 21 to 41 etc. 
Since tracks are of variable length, the 
routine from lines 1420 to 1470 is 
needed to calculate the relevant 
track/sector from the number of the 
data block. 

Option 3 loads and prints a 



specified data block. If you want to 
extract data in your own programs, 
you should reproduce lines 580 to 680, 
lines 1420 to 1470. If you're a careful 
programmer, you should also use the 
error checking routine (lines 1070 to 
1100). 

Option 4 prints a map of the disk 
contents. Allocated but unused sectors 
are shown as "@". Those containing 
data blocks are shown as "*". The 
final option simply allows you to 
format a disk. 

Data saved using this program 
does not appear on the directory since 
it is written direct to the disk. If. in fact, 
you use the track which holds the start 
of the directory (track 18), and try to 
load the directory, you will get an 
interesting result! " ! 



PROGRAM: LISTING 2 



2F 10 SY$B30 

3A 20 PRI NT" [ CLR 1 CLEAR AND ACTI 

VATE PROTECTED VARIABLES'* 
EE 30 SYS833:CLR:PRINT"WE NOW H 

AVE"FRE(1J" BYTES FREE" 
70 40 PRINT"[D0WN)N0W SET UP TW 

0 VARIABLES:" 
5A 50 A$="PROTECTED STR1NC":Z=1 

.234567 

FC 60 PRINT"|DOWN]A$-"A$" Z-="Z 

63 70 SYS 836: CLR 

CC 80 PRINT" [DOWN41CLEAR AND AC 

T I VATE NORMAL VARIABLES" 
09 90 PRINT"WE NOW HAVE"65536-F 

REtl>" BYTES FREE" 
BC 100 PRINT"(D0WNjN0W SET UP T 

WO VARIABLES : " 
El 110 A$-"N0RMAL STRING" : Z-=9 . 8 

76543 

C8 120 PRINT"[DOWNlA$-"A$" Z=" 
Z 

Al 130 PRINT" | DOWN 1 PRESS A KEY 

TO SEE BOTH SETS" 
B6 140 CETI$:IFI$-""THEN140 
0E 150 SYS833:PRINTA$,Z 
70 160 SYS836:PRINTA* t Z:PRINT 
9C 180 FOR D»1T0200:NEXT 
5A 190 L0=L0*1: IFLO< 10THEN150 
43 200 C0TO20 



PROGRAM: LISTING 3 



3A 1 REM*********************** 
******* 

2F 2 REM* RANDOM ACCESS TEXT HA 

NDLER * 
6F 3 REM* A « M 1986 

37 4 REM*********************** 
******* 

CO 10 PRINTCHR$(14> 

89 20 DEF FNA(T)-ABSUT<18)*20« 

(T>17ANDT<25)*18*(T>24ANDT<3 

1)*17< lT>30)*16) 

76 30 B$-"[S*40]" 

64 40 A$-"ENTER TEXT TO BE SAVE 
D. TERMINATE THE[SPC3 iTEXT W 
ITH *" 

77 50 A$-A$*" THEN PRESS I LARRO 
WJ TO PROCESS" 



DB 60 CU$="(DOWN26]":CR$-"[RICH 
T10]" 

0B 70 POKE53281 , 12 : POKE53280, 12 
: PRINTCHR$ ( 144 ) CHR$ (147) 

0C 80 Y=5:X=6:COSUB1140:PRINT"[ 

SRjANDOM ISAjCCESS {ST]EXT [ 

SUJTILITY" 

7E 90 X-8:Y~Y*2:COSUB1140:PRINT 
>'**********************" 

9D 100 Y«Y+1:COSUB1140:PRINT"* 

1. ALLOCATE BLOCKS *" 

5A 110 Y-*Y+1:COSUB1140:PRINT"* 

2. SAVE BL0CKSISPC5J*" 

02 120 Y-Y+l :C0SUB1140:PRINT"* 

3. READ BLOCKSl SPC5 ]*" 

OF 130 Y-Y*1:COSUBU40:PRINT"* 

4. SCAN D1SK[SPC7 ]*" 

74 140 Y-Y+1:GOSUB1140:PRINT"* 

5. FORMAT DISKfSPCS]*" 

87 150 Y-Y+1:COSUB1140:PRINT"** 
*******************-*" 

E7 160 PRINTCHR$(5J :Y=Y<2:X=I3: 
GOSUB1T40:PRINT"SELECT OPTIO 
N":PRINTCHR$(144) 

82 170 CETI$:IFI$<"1"0RI$>"5"TH 
EN170 

D5 180 ONVAL(I$)GOTO220,440,580 

,1180,1510 
31 190 REM 

CE 200 REM *** ALLOCATE AND ZER 

O SECTORS *** 
5D 210 REM 

E7 220 INPUT"[CLRlSTART TRACK"; 
Tl 

0D 230 1FTK1THEN220 

70 240 INPUT "FINISH TRACK" ;T2 
E7 250 1FT1>T2 OR T2>35 THEN 24 

0 

44 260 OPEN15,8,15 
33 270 0PEN2,8,2,"#" 

71 280 : FOR T=T1 TO T2 

B8 290 : F0RS=0 TO FNAITi 

62 300 : PRINTn5,"B-A"0;T; 
S 

1A 310 : PRINT#15,"B-P"2;1 
ID 320 : PRINT#2,"@" 
69 330 : PRINTtflS , "B-W"2 ;0 , 

T.S 

8A 340 : GOSUB1070 

D8 350 : Y-22 :GOSUB1140 : PRI 

NT"[SPC19l" 
38 360 : Y-22 :C0SUB1 140 : PRI 

NT"TRACK"T" SECT0R"S 
58 370 : NEXT S 

3D 380 : NEXT T 



2E 390 FORD-1T01000:NEXT D 
05 400 CL0SE15:CLOSE2:GOTO70 
14 410 REM 

77 420 REM *** INPUT AND SAVE T 

EXT *** 
20 430 REM 
8E 440 G0SUB750 
6E 450 0PEN15,8,15 
F9 460 0PEN2,8,2,"#" 
CI 470 COSUB1420 
CE 480 PRINT#15,"B-P"2;1 
56 490 X-0:Y=22:COSUB1140:PRINT 

"ISPC19]" 
E6 500 X-0:Y«15:COSUB1140:PRINT 

"WRITINC MESSAGE"MN : PR I NT "T 

0 TRACK"T" SECT0R"S 
DA' 510 PRINT#2,I$ 
3C 520 PRINT#15,"B-W"2;0,T,S 
01 530 COSUB1070 
IF 540 CLOSE2:CLOSE15:FORD-1T01 

000: NEXT D:GOT070 
A7 550 REM 

14 560 REM *** READ TEXT *** 
B3 570 REM 

A4 580 PRINTCHRJ(147):OPEN15,8, 

55 590 OPEN2 1 8,2,"#":P-l 

A3 600 INPUT'MESSAGE N0";MN 

50 610 GOSUB1420 

EC 620 PRINT" [DOWN] TRACK. ."T,"S 

ECTOR. ."S 

16 630 PRINTffl 5,"B-P"2;P 

45 640 PRINTn5,"B-R"2;0,T,S 

66 650 CET#2,O$:IF0$="@"THEN680 

C5 660 PRINTO$; :P-P*1 :PRINT015, 

"B-P"2,P 
9A 670 COT0650 
CC 680 CL0SE2:CL0SE15 
43 690 X=8:Y=22:COSUB 1140:PR1N 

T"lRVS0NlPRESS ANY KEY TO CO 

NTIUE" 

26 700 GETI$:IFI$-""THEN700 
48 710 COT070 
5D 720 REM 

9D 730 REM *** INPUT A STRING 0 
F TEXT OF UP TO 255 CHARS ** 
* 

69 740 REM 

Al 750 PRINTCHR$(147) ; :CH-0:DE- 

30:SA-1024+120 
41 760 PRINTA$:PRINTB$ 
ID 770 PRINT ,, iHOME,DOWN3] ,, ; 
63 780 GETI$:1FI$<>""THEN810 
69 790 A-PEEK<SA«CH) :POKESA*CH, 
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A • 1 2 8 : FORD- 1T0DE : NEXT 

23 800 POKESA*CH,A: F0RD=1 TO D 
E: NEXT D:GOTO780 

9A 810 1FI$-"(LARR0W]"THEN900 

6F 820 IFI$-CHR$U3)THEN780 

CD 830 IF (I*=CHR${157)ORJS-CHR 

$f20| )ANDCH>QTHENCH-CH-1:PRI 

NTI$; :GOTO780 
FA 840 IF (I$-CHR$(157)ORI$=CHR 

$(20) )ANDCH-OTHEN780 

24 850 IFI$ E "[UP]"ANDCH>40THENC 
H-CH-40:PRINTI$: :G0TO780 

27 860 IFI$-"[DOWN]"ANDCH<215TH 
ENCH=CH'40:PRINTI$; :COT0780 

17 870 IFI$-"[HOME]"THENCH-0:PR 
INTI$;:GOT0780 

83 880 IFCH<255THENCH-CH*1 :PRIN 

TI$; :GOTO780 
B9 890 POKE 53280, 2 : I$- M " : POKES 

3280,12: GOT0780 
C7 900 I$-" M :CH-SA 

28 910 C=PEEK(CH)MFC»42THEN960 

76 920 IF(C>31ANDC<64)THENCV=C: 
GOT0950 

CE 930 IF C<26 THEN CV-O64:C0T 
0950 

48 940 IF C>64 ANDC<91THENCV«C* 
128:COTO950 

18 950 I$-I$'CHR$(CV):CH-CH*1:G 
OTO910 

CF 960 PRINT:X-0:Y-12:GOSUB1140 
:PRINT"(WHITE,SY]OUR TEXT IS 
:":PRINTI$ 

AO 970 PRINT"[BLACK,D0WN,SO]K T 
0 PROCESS? Y/N" 

C7 980 GET2$:IF2$= M "THEN980 

2A 990 IFZ$o"Y"THEN750 

83 1000 

5A 1010 INPUT M [DOWN2]MESSACE NU 

NBER" ;MN 
10 1020 PRINTCHR$(147) 

84 1030 RETURN 



9B 
04 

A7 
B4 
4A 

B4 1 

DE 
D5 
36 

El 
F5 

OD 

43 

19 
E3 

E5 
54 

9C 

90 

AD 

F7 

DB 
91 

DB 

32 

C4 

30 



1040 REM 

1050 REM *** CHECK ERROR CHA 
NNEL *** 
1060 REM 

1070 INPUT#15,EN,EM$,F.T,ES 
1080 Y=23:X-0:GOSUB1140:PRIN 
T"[SPC18]" 

1090 Y-23:X-0:GOSUB1140:PRIN 
TEN ;EM$,ET; ES 
1100 RETURN 
1110 REM 

1120 REM *** POSITION CURSOR 
*** 

1130 REM 

1140 PRINT"(HOME]"LEFT$(CU$, 
Y ) TAB ( X > ; : R ETURN 
1150 REM 

1160 REM *** SCAN AND DISPLA 
Y BAM *** 
1170 REM 

1180 INPUT"[CLR|START TRACK" 
;T1 

1190 IFTK1THENU80 

1200 INPUT "FINISH TRACK" ;T2 

1210 IFTUT2 OR T2>35 THEN 1 
200 

1220 PRINr'fHOME.SPCn.SS^E 
,SC,ST,SO,SR]" 

1230 PRINT"ISPC5J0[SPC9J1[SP 
C9]2 [ST,SR.SA,SC,SK]" 
1240 PRINT"[SPC5]01234567890 
1234567890 

1250 OPEN15,8,15:OPEN2 > 8,2," 
1260 ; FORT-T1 TO T2 : PR I NTT 



AB(3>" 
1270 : 

1280 : 
1 

1290 : 
0,T,S 
1300 : 



FORS-0 TO FNA(T) 
PRINT#15,"B-P"2; 
PRINT#15,"B-R"2; 
GET#2,O$:IF0$<>" 



e?"THENO$=!'*" 
1A 1310 : PRINTOJ: 
OC 1320 : NEXT S 

CO 1330 : PRINT LEFT$(CR$ 1 21-F 

NA(T));T 
71 1340 : NEXT T 
2B 1350 CLOSE2:CLOSE15 
32 1360 X-8:Y-22:COSUB 1140:PRI 

NT"lRVSONlPRESS ANY KEY TO C 

ONTIUE" 

IB 1370 GETIJ: IFI$-""THEN1370 
27 1380 GOTO70 
FC 1390 REM 

56 1400 REM *** CONVERT MESSAGE 

NUMBER TO TRACK AND SECTOR 
08 1410 REM 

87 1420 IF MN<-357 THEN T«INT(M 
N/21 }«-l:S-MN-(T-l>*21: RETURN 

AD 1430 IF MN>357 AND MN<-490 T 
HEN TR-18: TL=20: NS=357: GO 
TO 1460 

DE 1440 IF MN>490 AND MN<-605 T 
HEN TR-25: TL-18: NS-490: GO 
TO 1460 

61 1450 TR-31: TL-17: NS-605 
B5 1460 RE-MN-NS 

04 1470 T»INT( RE/TL) : S-RE-TL*T 
: T-T*TR : RETURN 

42 1480 REM 

5C 1490 REM *** FORMAT DISK *** 

6E 1500 REM 

84 1510 PRINTCHR$(147) 

3A 1520 INPUT "DISK NAME" ;NA$ 

05 1530 INPUT M iD";ID$ 

CI 1540 FI$-"N0:"-NA$*" ( "*ID$ 
B3 1550 INPUT"iDOWN2,SA,SR 1 SE] 
ISY.SO.SU] ISS.SU, SR,SE]";1$ 

7E 1560 IF I$o M Y"THENOPEN15,8,l 

5,FI$:CLOSE15 
E8 1570 C0TO70 
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Actum Krptiy V A n mm tBOK ptmrrful 
lu% mure laiimjnd i* ill luck iinmort. 
pn>Hrmn» cIuji am lunapntnili aitndw 

ll landln ihr laira pnnriml B mu-. ■ 
Jiivt phi|tu imii ilic n(umn«i inn 
Hirn pre™ ihr Ma*l< Bulliin' t kir new 
hardwire Onipi make. ihK aiNiluul) 

" -i .■[,' . NOT muarmuimpltit 
cum nil tapemtjpc Tapcloibik Unk 
Nothing else offers all ih 



ndnk II -I - up. Sutpctial 

m "-.' I., i- r. I !l ', II. ,.„j 

rxacll) what ID Ju li t hi trtrndty- 
and Ittalotof I'm ... ■ 

BCDMBr ■umlnctahU-' |i. „ 

V 1 not. !■ j r j ".PHttI KIUEH Way »eml 
(pnieVTricuroijue SPRIT) vri i -. : ., . 

■ ■ ■■ i. ■ i.- i I !■ ■■ .,. i 

load thrni In another 1 llie mtndhoiglcV 
:ac features at this price! 



Mega-Freeze ■ SpriteControl 



Irrcrr and . j .< ANY working 
program— ihr MagM Rulum U 

llll-f. >p(l.li>], II III U<|- lillur 

tarn tdRc*. Alw H J> now 
" mli il i tabic by toft ware! 

■ Independent 

All program* - . mi without 
can ridge — and at lurim tpecd 
— lapc or dUI>. 

■ Extra Fast 

M.tlii- ill backup* at Ilirbo Spent 

much (Ill ri rieal . .1 r: . 

Itiul ipctd tip* llirlxi l» up 111 1 

tlmc» iistrr Hut) cimuncrcbl luit-i. 
Ulcimr* IjMir than (iimtnodurc 

■ Super Compact 

lutclliptiii t iKTipjui.it Iciliniquci 
minim l*c |nwf(ram ita Into Uncle 

flic*- Sa*T » in. .1. ;..r 1'1-k . 

■ MuItistageSaves^^^^aw^,,^ 

TrjntfrnUllRF multiiURr Uiadrr* <*pr rrc orders, (a»HK>S. ami Turbo 
from tape lo dink than any o<l<er. 
And all pam Itirtxi kud— aoniher 



niffuc Sprtle Munltnr »«•>» 
diiahle inem. Sa»c themf Chan 
ihcmi" CuMomue i"iirr.iiin-' 

■Picture Save 

■ niqucl Save ANY Mulikolpur 
Pklun. Including nil. screen*. 
. . .,!.].. 1 .hi. wUh IIUrinB Paddk->. 
Kuala. Gnafcfc Mldrslxiw nc. 
Buill-lti SUdeibmt Inr tape uvcrt. 

■ Disk Fastloade 

S upc rh bonui fea t u re budi fhe 

1 line - lazier. Ijkr» up NOntrnnit). 

t Code Inspector 

look at who It memory — prvjtram. 
regiitrn, «. [>cr> thinu ynu need 

I Compatible 

Fully cocnpal ibte wilh < Ian iiv«k ire 
64.64C.I2Hand IJPOindt mode. 




Disk Mule Cartridge V.2 

~hi» 11 1 he *viy CummiNkivr thnuld have ihrir 1XH> 
•ir.tu I. s C| ICUDandRI'N 

>lril||hi frumdlrcciixy. and much. mui-hmurC 
ttiich>i*lihalldniiri IMI. IS'iunJ I5T1 
• 2 mlnuir comptcirr Backup • Wry 

fa*l dlik (unci inn > • Iniitiblr 

* Iholkll • IO*r~rnrul Format 

• PuorKul i 1. 1 ii 1 11, Monitor 
• SAVE-|&e ! "iHi BlU red 

• Tike up my meronry 

• I ii-i.i|.|'.il.|. - rest: 



£14 



feiturr unique id ui Replay. 

■ So Easy to Use 

.Action Krptay V. I ii a deliBhi 10 u*e 
Ml lupctiuoi dcwrfhediin xrccn. 
Nnuicrknowleduelii rei|nired. 



ROM — can ihc other* \ay ih.i- • ■ 

99 



ron leu' 

Buy Action Replay with DiikMaie 
in ONE cartridge ONI Y £.19.99 



Action Krpuv and DiikMiir are alio a la liable from Daiel Ik-nn-ik. 



• 99 

ItHRIIlf 

VAUJE 

Buy DUkMur with Action Replay 
o ONE iranrklac OMV J>}9.99 

Graphics Slidcthaw 

Virw pu frorn ipmcv iirJphli packaa>r< 
ih ■ ■ . ■ ■ ■ , ■ . ■ 1 ■ 1 - vuwly ot in icqurnct 
Ki plct um per dok. lurhnload. Ditkunlv 
LOOK ING GOOD AT £4. 99 

SPECIAL OFFER! 
Enhancernent and Vldeshoo 
(monedUk ONLY £1 1 .95 



100% SUCCESS? 
WE ASK: WHO'S 
KIDDING WHO? 

A((i.in BrpLrr V.4 •Ulhuib-upAN'Y 
prugnm « luc h A NY other tin r idee 
can— and much nrnre* Ii ihuhai 
unmociuhlc (murr* Ririn*ur«r. 

' " .■■ I U-l l:.L - M.T..I 1 ,),„ , 

M.OWEII. ho* a ■ 1 1 m 1 k upe 
Ii lader and hai Ml huili-in dob 
faukxdri NOpicturr. PfOSBnaB NO 
man fraluiev yci cinutlilrnnre"' 
No. ci-nrtm «ho» ■iddinaoho' If 
Aiiinn Replay V 5 donn't Iticuptouui 
tUirm, ttlum ii a.ithin~diyt iaf mript 
Mdyuucan hiie yiiui nancy hack' 



SUPER SOFTWARE SALE 

liuv N( )W and SAVE! SAVE! SAVE! 



Enhancement Disk 

Get even Mai hom ActHn Repur)- •> (ih 
ihi» Bonu* DUk id hack up ihe new nun 

SUmtud it. 1 1 I 1 1 .j '. ~ 

GREAT VALUE AT £7.95 

Out carlndun carry a iwchr month 
■uaranicr attaint! met hanical lailure 

How to gei your DoSoftware 

■ -" m - i ,.1 . i 1 ■ •Mih order 

forful deipuchlSAFonl) lot full dniihi 
Srnd off now 10 

OoSofitDept YC|, Z Oakntoor Ave. 
Blackpool. FYlOEf 
liKrouiaxirKludcd I MM _|<lti> 'l.or 
kJ U order imiudci Ulaok l»M*» Ovrneai 
addi.1 VI for Airmail, or k< AOifunler 
mcludei Blank l>nki 

DoSoft 

You'H Do it Better 
with DoSoft 



FAST DISK UTILIT IES • LOADERS • 2-MIN DISK COPY • FAST DISK FILE COPY • FAST FORMAT 



The DoSoft Collection 

LiNBlAlABU OFTER The lanm verworo 
i>l MecaTramlci: Mcgal 'liliiy. MrgjQpe 
and Pio'ciriir ALL 1*1 One UUfc 

HAI FPRICE£I2.50 WOW) 

DoSoft Super Disk Kit 

AS ABOVE hut wuh 11 Xidn Prmuon 
bouitlhtkt A tfrrai tan ui act your 
|ini|mmiondlik .11 a pora*vay pncC 
SAVE! SAVEI SAVE!£I9.99 



Mega McgaTape Savings 

<M [| FAMOdS bpe lu Ikpr ulildy fur 
one Itjuwin- at ■ iinheaaeile price 

BUY NOW £S BRILLIANT! 

Xklex Precision DLsks 

Fnimihr WORLD S LEAIHNG MPPllEl— 
1? Douhlr SlUnl. Doiihlr Dentlty S Vi Dukt 
1 omplrtr with llrevet, laheti. lab* and 
Htl f hi«h impicl pU'lK monpc rvn 

TWELVE FOR ONLY £H,50 ( 



GAMES REVIEWS 



Games 
Reviews 

There are some fast and furious games 
this month and some more leisurely titles 
for you to dip into. 



LASS1C SNOOKER 



.ere's a chance for budding Jimmy Whites lo try and 
Emulate [heir green baize heroes and all from the comfort of 
[heir own home. Classic Snooker has enough options lo keep 
:ven the most devote fan quiet during the odd hour where, 
to some unfortunate error in the programming 
lules. there isn't actually any of the real stuffon the box. 
There are three skill levels and you can choose to play 
jhher againsi a friend or the computer. Control of the game 
h simplicity itself. Position the cueball in the'D' if necessary, 
Hect the angle of the shot, decide what, if any, spin you want 
imparl on the cueball and finally select the power 
required. If you pot a red, you are prompted for a colour and 
[his issimply a matter of moving the cursor over your choice, 
"details of the scores, current break and highest break to date 
IfC displayed below the table. There is an edit mode included 
in the program so you don't have to play a full game if you 
* m't want to or you can set up and practice all those fancy 
trick shots. 

The only problem with the game, and unfortunately it'sa 
major one. is thai the balls are far too active when hit. You 




only have to break into the pack at half speed and you are 
treated to balls whizying all over the table in the most 
amazing flaunting of Newton's Laws of Motion. You 
certainly have more than enough time 10 chalk your cue 
between shots. 

All this is a pity because it totally ruins the playability of 
what is otherwise a well presented game. A brave effort but 
one that has sadly miscued. G.R.H. 

Touchling 

Title: Classic Snooker. Machine: C64. Supplier: Anco, 35 
West I lili Dartford. Kern DAI 2EL 

Originality: J/IO. Graphics: 6/10. Playability: 4/ III Value: 

-t/10. 



KNUCKLEBUSTERS 



y the year 2030. more than one in three of the adult 
population was in prison after years of riots and civil 
disobedience. Overcrowding was overcome by the simple 
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expedient of using chemistry or the surgeon's knife to 
remove any offending part of mind or body. This in turn 
produced thousands of socially useful androids who were 
used to patrol the less savoury sections of the city and who 
had instructions to kill on sight any escaping prisoner. Not 
as you might imagine by the simple method of blowing their 
brains out. but rather by hand to hand combat which at least 
afforded the prisoner a fighting chance. But who am I to 
argue as withot such far fetched plots as these, computer 
games would be so much the poorer? 

As it happens, one such prisoner was trying to escape (I 
bet that surprised you). You play the part of Dekc in this 
latest beai-em-up from Melbourne House. In order to gain 
your freedom, you must travel through six zones of the city, 
hitting or avoiding the androids as you see fit. The zones 
include the cell block, guard area, prison wall, city, down 
town and the outer wall. Available actions are run left and 
right, jump and drop, punch and kick. There are five 
different types of android to encounter as well as potentially 
useful items hidden behind doors and oil barrels. Al this 
must be done against the clock as you managed to sabotage 
the prison computer causing the entire city to self destruct. 
As a hint as to how much time you have got, it may be co- 
incidental that Ron Hubbard's sound track lasts for 17 
minutes. 

And that's all there is to it. The graphics are so-so, the 
gameplay dreadful. Save your money. G.R.H. 
Touchline 



Title: Knucklebusters. Machine: C64. Supplier: Melbourne 
House, 60 High Street, Hampton Wick. Kim>ston-upon~ 
Thames. Surrey KTI 4DB. 

Originality: 3/10, Graphics: 6/10. Plavability: 3/10. Value: 
3/10. 



DANDY 



ry this storyline for size. One or two players working as 
a team rush like mad through 15 dungeons, knocking the 
stuffing out of as many nasty, evil monsters as possible and 
pausing only to pick up treasure, keys and the odd bite to 
keep your strength up. Sound somewhat familiar? Yes. it's 
Gaun . . . oops Dandy, a Gauntlet clone from Electric 
Dreams. 

The two characters are Thor and Shcba. two not very 
nice characters, all brawn and no brain. They can withstand 
a considerable amount of damage before even they succumb 
to the forces of evil. Unfortunately, the vast hordes of nasties 
are intent on cutting you to ribbons, a slice at a time. What is 
worse, these creatures of dark seem to come in an unlimited 
supply thanks to the fact that there are monster generators 
scattered liberally around each dungeon. If you can destroy 
every creature on a particular screen, you can also destroy 
the generators so that they plague you no longer. 

Food is only one of the vital goodies for pick up on your 
travels, restoring as it docs your battle weary body. Keys arc 
just as important as they are required to allow you access to 
other parts of the dungeon. Beware as they can be destroyed 
by shooting them and if you are not careful in the thick of 
battle, you may well find yourself cut off! Spells can be found 
and these have the random effect of killing, disorientating or 




paralysing the enemies. Treasure has no real function apal 
from being something to make yourjourney worthwhile. 1 
an emergency, you can trade your treasure for energy. The) 
are teleports to be used and completion of a set of dungeoi 
gives you a clue to solving a riddle. 

All the backgrounds are bright and colourful and ih< 
are plenty of creatures crawling round the screen at ai 
given point but the overall effect is to make the screen loi 
very messy. Compare this to Gauntlet where the screens ai 
a lot simpler but look a lot better for it. Not a bad game, bi 
missing that certain spark that makes it a great onc.G.R.: 

Touchline 

Title: Dandy. Machine: C64. Supplier: Electric Dreams. 
Carlton. Crescent. Southampton SOI 2EW. 
Originality: 6/10. Graphics: 6/10. Plavability: 7/10. Valu 
7/10. 
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KIT) MAX 



you have to do to complete the game and save til 
Astroworld is to deactivate 27 fission mines on the surfacl 
find the lift and turn on eight backup nuke-core cooliiJ 
systems in the engineeringarea. shut down four power plan! 
and finally re-animate nine crew members in the hibernatial 
complex! This shouldn't be a problem as vou're riding R<] 
Max! 

The Astroworld is one of a group of anti-gravity orj 
sent out to escape the Sun as it began an unexpected Supl 
Nova cycle. Safely past the Sun the mission went bad! 
wrong when members of the Renegade Death Lords land^ 
and sabotaged the power plants. The alarms sounded an] 
now you must ride Red Max to the rescue. 

The game plays like a sequel to Mastertronic's The La 
V8 as you drive your bike around the planet's surface in tl 
top half of the screen while monitoring controls in (I 
bottom half. 

The planet surface is packed with traps to hinder ai 
destroy your efforts. These include lase fences and grei 
biological slime as well as the buildings that destrov vou 
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contact. My favourite screens are in the underground 
caverns in which you must drive through lakes and rivers 
that try to drag you along with the current. 

Red Max is yet another highly addictive budget game 
that drives you back for another game, again and again. 

T.H. 

Touchline 

Title: Red Max. Supplier: Code Masters. I Beaumont Business 
Centre. Beaumont Close. Banbury. Oxon OX16 7RT. 
Machine: C64. Price: £1.99. 

Originality: 6/10. Graphics: 7/10. Playability: 7/10. Value: 
WW. 
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REET MACHINE 



et another racing simulation game. You control a high- 
fyKrcd turbo charged ultimate automobile although you 
mid not think it to look at the screen which depicts an 
whead view of you and the other seven cars as you drive 
round a scrolling track. The cars look like souped down 
Dinkys. 

Your race is split into three sections - normal conditions, 
nighlime and icy. Control is straightforward. Accelerate, 
decelerate, left, right and brake. The usual objective is to get 



round the course as fast as you can but there is no indication 
of how well you were doing before you wrote off your 
vehicle. Even a simple 'You have travelled x miles' on a high 
score table would help considerably. 

Major crashes result in your car exploding and game over 
time. Minor bumps and general wear and tear can be fixed 
although it costs you time. A two page menu is presented 
showing al! the various bits of your car and the amount of 
damage that they have accrued. Anything that is more than 
80% damaged must be fixed. This involves moving the 
cursor to the right a bit and waiting. Damage is repaired with 
lime and you are limited as to how much time you have 
available. This part of the game is dull in the extreme - it is 
just a case of looking down the list for high numbers. The 
name of the part is irrelevant. 

This game is neither original nor addictive. It would have 
been reasonable if it had come out in 1983 but now. it looks 
very dated. In the computer game Grand Prix, Street 
Machine barely makes it over the starling line. G.R.H. 
Touchline: 

Titles: Street Machine. Supplier: Software Invasion. Price: 
£7.95. Originality: 2/10. Graphics: 5/10. Playability: 5/10. 
Value: 3/10. 




BI.OOD N GUTS 
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ecathlon barbarian style is the subject of the latest 
game from Swedish software house American Action. The 
game that promises all of the violence and brutality you've 
ever dreamed about features 10 ancient contests in which the 
loser literally loses his head (thanks to a handy on podium 
guillotine!) 

You can select your athlete from the motley collection of 
Knorr, Hawk, Nop and Dog who does battle against either a 
human or computer opponent in challenges where the 
ancient art of joystick waggling is crucial to victory. 

The contestants are tested to the full by events that 
examine their strength, accuracy and constitution in front of 
a critically violent crowd. 

During the contest they compete in a tug of war where 
the loser ends up in a river, the tower jump where a successful 
leaper must land on his head and the polefight over a ravine 
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when the loser takes a dive! 

A barbarian in stocks froms the live target for the human 
hit event in which the player must hurl rocks at his nose, 
arms and legs. In the axe throwing the barbarians get a 
chance to throw axes at each other and in the cat throwing a 
poor moggy hurtles through the air and lands dangerously 
close to a hungry looking crowd. 

My favourite event is the beer drinking in which our 
heroes must quaff three barrels of beer without spilling a 
single drop. A mixture of timing and waggling are required 
to drain the barrel and deliver the victory belch before your 
opponents cleared the froth. Finally, three rounds of arm 
wrestling end the contest with a seagull delivering the final 
blow to the loser. 

Each event is supported with "fun" graphics such as a 
cross section of a barbarians head so that you can control the 
flow in the beer drinking and inserts of the players during the 
mountain walk to counteract any loss of balance. 

Overall the game is good fun to play despite it's raw 
appearance and makes a welcome change from the slopes, 
fields and tracks of the more serious sports simulations. 

T.H. 

Touchline 

Title: Blood 'n Guts. Supplier: American Ac/ion, Box 10090, 

200 43 Ma/mo. Sweden. Machine: C64. 

Originality: 8/10. Graphics: 6/ 10. Payability; 9/10. Value: 

8/10. 



HYPA-BALL 



players as the computer will pick these ones. Howeveras yo 
get first pick you should soon be in with a chance. 

The Hypa-Ball stadium is split into two halves by & 
central pole along which the goal ball relentlessly moves uj3 
and down at a constant rate. At either edge of the screen the; 
pitch is bounded by a force field that teleports the steel 
playing ball into the other half. 

Afteraquick twirl from the cheerleaders the players take; 
their position. The strike ones and twos hover on either sidd 
of the pole and arc restricted to that half of the field, whercai 
the grounder can move where he wants to as long as he keeps! 
his feet on the ground. The match begins as the ball is fired 
into play. 

Joystick controls move one strike and the grounder afi 
any one time. This takes a while toget used to but soon you'lS 
be chasing ball. Once you catch it you have to think quickltf 
as you've only got 2.5 seconds toget rid of it otherwise you'lfi 
concede a penalty and a certain goal. 

Goals are scored by firing the ball at the goal but since it's 
a moving target this isn't easy. In a 10 minute match against 
a good computer opponent your concentration must be total 
as the slightest lapse will let him in to score. 

A fast and furious, futuristic sports game supported by 
super sounds and speedy gameplay. T.H. 

Touchline 

Title: Hypa-Ball. Supplier: Odin, 74 New Oxford Street 
London WCIA IPS. Machine: C64. 

Originality: 8/10. Graphics: 8/10. Payability: 9/10. Value' 
8/10. 
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t's the day of the Odin Super Cup and a titanic clash 
between the Hawks and Vipers. You captain the Hawks in 
the ultimate team game in the Universe - Hypa-Ball. 

Before the match can begin you must choose your team 
from the pool of 10 players knowing that the computerised 
vipers arc just as eager to snap up the stars. You can judge a 
players abilities from his strength, speed and agility ratings 
as you scroll along the likes of Alex Grunt, Fredo Flange and 
Stu Gobwinge. 

After a few disastrous games when you're slaughtered in 
the 10 minute matches, you'll begin to see which are the best 
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• obot Rascals is the latest game to be released by 
Electronic Arts (through Ariolasoft) and is a game that's 
half computer game and half card game! 

Basically, the game is a multi-player treasure hunt with a 
hand of cards deciding what the players are looking for. 
Four cards are dealt as the program is loaded in. Then the 
players select one of the 10 robots that would each be at 
home in Electronic Art's classic game M.U.L.E. Although 
they are visibly different, there doesn't seem to be any 
difference in their strengths or abilities. 

Each turn, each players gets to move his robot around 
the alien world of Laustenfownd seeking out their selected 
artefacts. Moving through rocks or trees costs more energy 
than strolling through the plains. Either way this energy is 
deducted from the robots turn allocation. When all the 
energy has gone the turn is over. As well as moving a robot 
can scan for one of the 24 items that range from a denim disk 
to a digital donut. The robot then spins around (the quicker 
the spin the closer you are to the object) and finally points in 
the direction you need to go in. Collect all four objects and 
return home (in the centre of Laustanfawnd) and you've won 
the game. 

Unfortunately, it isn't that simple as the other players are 
out to stop you. There's another pack of cards, the luck 
cards, that can force you to show your hand to the others, 
allow you to swap one of your cards for somebody else's or I 
get everyone to swap with the descriptive "pass the trash | 
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card". All this wheeling and dealing is necessary as some 
cards (and the objects they represent) are better than others 
such as the Super Shield and Velocity Vitamin that add to 
your robot's powers whereas the Energy Eater and Action 
Anchor slow you down. There's even a killer card that stops 
you from winning unless you can pass it on to someone else. 
This card gets passed around a lot. 

The mischief doesn't end with cards as you can also get 
your robot to go and mug the other players by ramming 
them and the stealing what you want but you can also use 
energy to build shields to protect yourself from muggers. 

Finally just as you thought you had things under control 
the game alters one of its global factors such as slowing down 
all movement or increasing the energy and scuppers your 
plans. 

A fun game for all the family that is best played with the 
maximum four players to allow maximum scullduggcry. 
Believe me this can get vicious as people have been known to 
drop objects that I've wanted at the bottom of lakes just to 
postpone my victory celebrations but don't worry I'll get 
revenge. T.H. 

Touchline 

Title: Robot Rascals. Supplier: Electronics Arts (Ariolasofl), 
68 Long Acre, London WC2E 9JH. Machine: C64 disk. Price: 
£16.95. 

Originality: 8/10. Graphics: 7/10. Playability: 9/10. Value: 
7/10. 



LIGHT FORCE 
P 

M. Hating a lone Lightforce fighter craft, here is yet another 
scenario giving you the chance to put the wrongs of the 
Universe to right. This lime, the object of your mission is 
revenge as you attempt to wipe out an alien force that has 
seized a Terran-settled system on the edge of the galaxy. Yes 
folks! It's another shoot-em-up. 

Why is it that whenever there is any sort of trouble, you 
arc the only person around capable of sorting it out? This 
time, the 'trouble' comes in the form of a few thousand alien 



ships and ground defences spread over such divergent land- 
scapes as jungles, asteroid belts and ice-planets. 

Despite the unoriginal storyline, Lightforce plays very 
well indeed. The graphics, while not quite as stunning as the 
Spectrum version, are still noteworthy. The game itself is 
basically one of learning the patterns of the airborne aliens 
whilst at the same time, manoeuvring yourself into a 
position whereby you can blast the ground targets. Your 
task is made more tricky as these need several hits to destroy 
them. They are vital though. Take out four control centres 
and you earn yourself a most welcome extra life. Apart from 
your twin lasers, there are other special weapons to be found 
and activated as you continue your aerial Rambo act. 

Faster Than Light, the company producing Lightforce 
has managed the one ingredient that makes shoot-em-ups 
stand out from the crowd. The game is incredibly addictive. 
Couple that with the on screen effects and Lightforce 
becomes an essential purchase for anyone who enjoys a fast 
blast. C.R.H. 
Touchline: 

Title: Lightforce. Supplier: Faster Than Light, Sedgley Road 
East, Tipton, West Midlands DY 4 7UJ. Machine: C64. Price: 
£9.95. Originality: 7/10. Graphics: 8/10. Playability: 9/10. 
Value: 9/10. 




Xeno 



D eveloped from a game played by platinum miners, back 
in the 23rd century, Xeno was originally a game with few 
rules and considerable violence. The basic idea was a fairly 
traditional one - try to hit a puck into your opponent's goal 
more times than he managed to do the same to you. If the 
puck or you happened to hit the opponent, tough luck! 

In today's sanitised version, the game has become a huge 
spectator sport, the rules have been tidied up somewhat and 
champions become legends overnight. Xeno is your chance 
to become one of the sporting heroes of the galaxy. 

The game is a sort of space age ice hockey. Each player 
controls a disk and takes it in turn to fire it anywhere on the 
lozenge shaped rink, the ultimate objective being to knock 
the puck into your opponent's goal. You can try and hit the 
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puck direct, knock your opponent's disk out of the way or 
try to block his shot. The game is played over four quarters 
and the person with the highest score is the winner. 

Playing Xcno is simplicity itself - you simply move a 
small arrow around the pitch, press fire and your disk travels 
in the appropriae direction. The games can effectively 
become user defined as there are a number of variables that 
you can fiddle with: one or two players, the length of each 
quarter, the amount of time between shots and a handi- 
capping system for the computer. In practice, the default 
values work as well as any others and lead to a fast and 
furious game although not one in which you will be beaten 
out of sight by the computer. 

Xcno is a well implemented, simple game that is great fun 

10 P la > G.R.H. 
Touchline; 

Title: Xeno. Supplier: A'n'F, Victory House, Leicester Place, 
London WC2H 7NB. Tel: 01 439 0666. Machine: C64. Price: 
£8.95. Originality: 6/10. Graphics: 6/10. Payability: 9/10. 
Value: 6/10. 



whilst over estimating can result in huge policing bills and 
lecture from your chairman. 

Except for cup matches, watching games is optional anL 
if your side is having a particularly poor spell then you mat 
wish to watch another game from another division. Thl 
simulations are rather lengthy and take about 1 5 minutes il 
all but commentary of the game helps identify the quality o| 
your players. 

After each game you are given the scores, scorers and| 
attendance figures for all matches. The attendance figure! 
and playing squads were selected from the 1985-86 seasoJ 
and add a very up to date dimension to the game. 

Overall The Double' is an exceptionally realistic garni 
and an absolute must for any football fan but it is at time! 
rather slow and time consuming. S.KI 
Touchline: 

Name: The Double. Price: £10.95. Machine: C64. Supplied 
Johnson Scunatron Ltd. Tel: 0934 22044/417789. Originality!. 
4/10. Realism: 9/10. Payability: 6/10. Value: 9/10. 




CHAMELEON 
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very football manager's dream is to achieve the 
'double', by winning both the league and FA Cup in one 
season. This achievement has only been done five times in 
the history of English football but here you can try and make 
it six with this new football simulation game from 
Scanatron. 

Being a football nut myself I can honestly say that this is 
by far the most realistic game of its kind I have come across. 
All the usual gameplay features are included with this type of 
game, but this particular one has many better features then 
its rivals. 

Included among the options are ones that allow you to 
employ scouts to report on any team or player from any 
division and a physiotherapist to help nurse your injured 
players. As well as coping with the teams problems you are 
asked to deal with the running of ground improvements, 
sackings, wages and even estimating your attendance. 
Underestimating the crowd can result in terrace battles 



n what Electric Dreams describe as a "surreal" arcade 
adventure, you are Chameleon. Made from Man and Flux.i 
the fabric of limbo, you must enter the four realms of Fire.'j 
Earth, Air and Water and do battle with the demons that] 
now rule there. These demons were created by an evil man to 
master the powers of nature and so wreak havoc on to the 
Earth with freak storms, blizzards and dust storms. 

Using your flux you can match the demons and defeat: 
them in combat while repairing the damage caused by the 
tainted flux. 

During your quest you must journey through these 
strange realms and seek out the tainted flux that can be 
found only in a certain place and a specific time of day. 
Luckily, you are fitted with warning buzzes that sound when 
you meet one of the criteria, then it's merely a matter of] 
fighting off the demon onslaught until you can progress to 
the next realm. 

The game features a similar mock 3D display as found in 
Gremlin's Way of the Tiger as the Chcmcleon travels past an 
assortment of energy draining pools and holes and 
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background deserts, pyramids, trees and mountains. 

Constant attacks from the demon flames, rockslabs, 
twisters, blizzards and dustballs drains your flux energy 
lifeforce which can be replenished by collecting the sparklers 
that are left if you blast the Super Demons. 

Underneath this surreal coat of realms, flux and Limbo 
lies a surprisingly easy, shallow and ordinary arcade 
adventure. T.H. 

Touchline 

Title: Chameleon. Supplier: Electric Dreams, 31 Carl/on 
Crescent, Southampton SOI 2EW. Tel: 0703 229694. 
Machine: C64. 

Originality: 6/10. Graphics: 5/10. Payability: 7/10. Value: 
6/10. 



HEARTLAND 



T, 



he strangest things can happen when you read a book 
that you found in the attic. This one was all about an 
overweight wizard that saved a magic land from the evil 
antics of the Warlock Midan. As you near the end of the 
book you realise that the last six pages are missing! Then to 
your horror you find yourself in the land you were reading 
about and dressed in the wizard's outsize clothes and armed 
only with a self repeating top hat. 

Your mission is to search the strange platforms and 
portals of the Heartland for the missing pages so that the 
story (and Heartland) hasa happny ending. However Midan 
knows of your presence and has sent his minions to get you. 
These consist of the spitting wizards and the indestructablc 
gooches that chase you even after you've blasted them into a 
pile of bones. 

Your mission is further hampered by the energy draining 
stars and bubbles that float above the platforms and six dark 
pages that detail a different end to the book involving lots of 
GBH for you and the Heartland. 

Help is at hand in the more powerful weapons that you 
can find such as swords and fireballs as well as other stars 
that give you temporary immunity and a bed that transports 
you from one scene to another. Despite this the hand of 
Midan isn't far away and gets even closer every time one of 



his minions or spells touch you until his face appears at the 
top of the screen ending your game. 

Heartland is an excellent arcade adventure featuring 
some exceptional graphics particularly of the crumbling 
minions as they disperse into a pile of bones. T.H. 

Touchline 

Title: Heartland. Supplier: Odin. First Floor, 74 New Oxford 

Street, London WC14 IPS. Machine: C64. 

Originality: 7/10. Graphics: 9/10. Playability: 7/10. Value: 

8/10. 




SKY RUNNER 
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'y the 21st Century man was spread throughout the 
galaxy and at last the governments had found a drug to 
control him. 

This was the result of years of research and countless 
failures as previous drugs had left guinea pigs in a brainless 
daze. Then on a single planet called Niabmoloc they actually 
found it growing on trees. Seventy per cent of the planets 
trees had fruit containing the drug Sky. 

Fleets of Sky Runners riding their Sky Bikes were 
despatched to harvest the drug protected by the laser firing 
towers that were built to protect them. 

Although necessary (normal policing methods didn't 
work) control drugs were still illegal. You arc part of the 
Runner Squad that was formed to sabotage the Sky running 
on the forested world. 

As you're paid by results you set off to irash as many 
bikers as possible. The game begins as your skimmer lands 
on the planet. 

Your first problem is to take out the laser towers that 
protect the Sky collecting bikers. With your single skimmer 
you must out gun the towers by blasting them in high speed 
attack runs. Only then can you land and drop your first of 
three bikes. 

Charging through the trees (that are as deadly as the 
towers if you crash into them) you must track down and 
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destroy the Sky Bikers but you must take care not to destroy 
your fellow runner squad men. 

Unfortunately, even the eight different threat or skill 
levels do nothing to save a game that is bland and 
reminiscent of a four year old Spectrum game! T.R.H. 

Touchline 

Title: Sky Runner. Supplier: Cascade Games. Harrosaie 
HGi 5BG. Machine: C64. ' 
Originality: 4/10. Graphics: 6/10. Playahility: 5/10. Value: 
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conservation reprogrammed the Sentinels. Unfortunately, 
they also let in the Star Glider shaped Ergon attack fleet that 
devastated the defenceless planet. Luckily, you were on I 
nearby moon and have found an ancient airbourne grounj 
attack vehicle (AGAV) and have gone to the rescue. 

There's no great strategic aim to be fulfilled as your job ij 
simply to destroy all you can before they finally get you. YoJ 
lind you can use the planet's refuel, rearm and repaid 
facilities that should improve your chances. 

Using a combination of keyboard and joystick controli 
you must ily your AGAV and do battle with a collection ofl 
alien craft that include the Star Wars inspired walkers anal 
stompers, tanks, mines, missile launchers and he flapping 
Star Gliders. Most take more than one shot to kill and some! 
such as the stompers can only be destroyed by firing a missilj 
that you must guide to the target through a separate display! 

An excellent game that has been ruined by poorl 
programming. j ^ { 

Touchline 

Title: Starg/ider. Supplier: Rainbird, 1st Floor. 74 New OrfordX 
Street. Undon WCIA IPS. Machine: C64. Price: £14.95 
Originality: 8/10. Graphics: 7/10. Payability: 4/10. Value:! 
6/10. 



STARGLIDER 



s, 



targlider, the game that features vector graphics arcade 
action, comes in a box with a 64 page novel, poster and key 
guide and won every possible accolade in its previous 
versions, is at last available on the C64. 

The Star Glider in question isn't the craft that you fly by 
peering at its on screen controls but giant birds that lead to 
the downfall of the planet Novenia, These birds migrated 
through space to Novenia and were fried by the planets 
Sentinel "zap anything" defence system until an attack of 




10th FRAME 



en pin bowling is the name of the game in this latestl 
sports simulation from the Acccss/US Gold stable. lOthl 
Frame allows up to eight players to have a go at knocking! 
over as many skittles as possible on either a league or one offl 

basis. 

For the uninitiated, ten pin bowling involves rolling a I 
huge ball down an alley as you attempt to knock over 10 
skittles. You get two attempts to do this. If vou succeed in I 
knocking them all down with only one ball, this is known as I 
a strike. Take two balls and it becomes a spare. The secret of I 
a high score is to make sure of getting your spares. 

In order to launch a ball, you must first select an aiming I 
point and position your man on the lane. Keeping the fire I 
button pressed will start a bar moving up a scale as you I 
determine the speed of your release. Two small markers I 
determine the safe upper and lower limits for an accurate I 
throw. The bar then slides quickly down the right hand side 
of the scale and you must press again to stop on one of the I 
three markers - straight, slight hook and maximum hook 
Miss your press and your ball is likely to make an early roll I 
into the nearest gutter. 

Graphically, the game is a little disappointing. The I 
effects of the skittles falling down is well done but the lane is I 
small - one fifth the width of the screen. The worst part is the I 
sliding scale. Yellow on orange proved very hard to see, I 
especially under artificial light. 

10 th Frame is a highly accurate simulation of 10 pin I 
bowling but lacks a little in addictive qualities. G.R.H. I 
Touchline: 

Title: 10th Frame. Supplier: US Gold. Units 2/3. Ho/ford I 
Way. Ho/ford. Birmingham B6 7AX. Machine: C64. Price: I 
£9.95. Originality: 8/10. Graphics: 6/10. Playahility: 7/10 
Value: 7/10. ' \ 
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THE FINAL 
CARTRIDGE II 

START 1987 WITH THE GREATEST UTILITY EVER! 
OVER 50,000 ALREADY SOLD WORLDWIDEl 



® 




* KEYBOARD EXTRAS 

opeiaics your printer as a typewriter 




jib* 

HPT 



c *9rou 



id 



Of 0 



"u. 




pad 






STOCKISTS 


HI VOLTAGE 


SOFT CENTRE 


Or direct from: 


COMPUTER CENTRE 


53-59 High Street, 


2 Bruntsfleld Place, 


H&P COMPUTERS UK 


(Hornchurch) 


Croydon, 


Edinburgh 


9 Hornbeam Walk, 


174 High Street, 


Surrey 


Tel: 031-229 3484 


Wltham, 


Hornchurch, 


Tel: 01-686 6362 




Essex CMS 2SZ 


Essex 






Tel: (0376) 511471 


Tel: 0424 75613 


MEEDMORE LTD. 




Trade enquiries we/come 




28 Farriers Way Ind. Estate, 




MEGATEK COMPUTERS 


Netherton, 






221 Tottenham Court Rd., 


Merseyside 






London W1 


Tel: 051-521 2202 






Tel: 01-323 469B 









Up to date Info: Cfi4/ni9ft 



The Printer-interface 

Runs with all popular software. 
Guaranteed. Make sure the one 
you buy can be relied on to do 
the same. 

92000/G, 

now only: £59.99 

Printerbuffer 

A must for business use. 
Speed your computer systems by 
up to 95%. Runs immeoiatefy with 
all your existing softzware. 

99032, 32KByte: E70.00 
99064, 64KByte: £90.00 

Lowcost V24/RS232 

Your C64/C128 already has a buift in 
serial interface! All you need is a driver 
program and this interface to provide 
the correct voltage levels for standard 
RS232 devices. 

88002: C35.00 

Intelligent V24/RS232 

With its own processor and a 64KByte 
buffer this simple to use device allows 
high data rates. Can even receive data 
while your computer is running other 
programs. 

98064, 64KByte: £115.00 

Soundbox 

Most games have great sound - 
but not from your C64 or C128. 
Soundbox - ready to plug in HI-FI 
amplifier with built in toud speaker. 
Complete music enjoyment. 
Low price. 

95000: only £30.00 

LC-Display 

Small alphanumeric add-in display. 
Use for cash registers, display machines 
states or a thousand other applications. 
Connects to user port. 

81000, 2x16 characters: £150.00 

81001, 2x40 characters: £200.00 







Ask your Dealer (or other great products 
we shall be pleased to deliver to you. 




you cannot gel a product locally 



International Dlatrlbuiara: 

bar iSS^SSZTi VV * 8#mannA7h « l1 02025O5077 ■ Wand: Thor 3541681500 
lalrMaiam 457580309 NethertanO.; 0*P 23310153 ■ Aualria: Zanrw ??234767l 
Schweden: UG 34053400 ■ Switzerland;. Weber 19302008 ■ USA: Tactran. 8182853121 



SYSTEMS LIMITED 



FCC 

THE OLD ARMOURY 
COURT BARTON 
CRBWKBJtNE 
SOMERSET 
TAI8 7HP 

TEL: CREWKERNE (0460) 73442 
PRESTEL MAILBOX 046073442 




DEALER ENQUIRIES MOST WELCOME 



CDmPUTfiTlLL LTIr 

77-79 Chadderton Way, Oldham, 0L9 60H. Tel: 061-652 8006 
SOLE UK. DISTRIBUTOR FOR THE FOLLOWING PRODUCTS 




1 

\ 

i 



DISC BACK-UP UTILITY £39.95 I 

AMIGA WORLD! 



SUBSCRIPTIONS AVAILABLE 
AIRMAIL SPEED AT SURFACE 
MAIL COST. £27.00 p.a. 



Same 



"V&Y highly recommended by me is Conversation 
with A Computer, from Jenday Software, a set of 
games and conversation written in Amiga - Basic an' 
shipped with the source code provided. It is enter- 
taming, amusing, thought provoking, and just plain 

Ha 'JJ 0 " have an y tofeWflf in programming in 
BASIC on the Amiga this is a must 

have for the examples." 

—MATTHEW LEEDS ■ 
Commodore Microcomputers 

Comwsslion With A Computet is a truly novel piece of 
software Ihat really shows off Amiga's special abilities. 
You II carry on an entertaining voice-synthesis conversation 
with your computer. There are wild graphics routines color- 
ful screen displays, sound effects and animated objects 
Armga will challenge you lo three separate games that are 
guaranteed lo pickle your brain. NOW 
INCLUDES AN INTRi 
THE C LANGUAGE! 



SOURCE CODE 

ComwtaOon With A Computer is 2,000 lines 
of Microsoft's amazing Amiga Basic. \bu can 

!!li! h ^Tc C a ° de °U X " SCfeen I print " 17)8 documentation explains how 
it an works. It s a complete programming course for your Amiga. 




Prices include V.A. T. & postage 

Please make cheques, P.O.'s & M.O 's 
payable to COMPUTATILL LTD. 
Trade Enquiries Invited 



[ 
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Cut-Price Disks— Lowest Yet! 

from only £14.99 for 25 disks delivered to your door 

Cash 'n Carry 
prices on 
disks from 
Direct Disk 
Supplies 



-XIVERYTOYOURDO 
NO HIDDEN EXTRAS 

Hlgrade Rainbow t t% 
Coloured disks ntf e 



»uy« J r ra ,n b o W pac k ol5d H V re ™ 

^'doubUhe best value 
"i PuaMy and price. 

Same day despatch - at no extra cost 



| 25 disks 

E 35.99- SOdisks 

f .WM-'OoSisks 
E129.99 - 200 disks 

£279.99- 50 Sdlsl;s S 



-»" eCtP £ Ribbon?*' * 

,T0P** ,W orou p • » « 



45* 

27 3 
I 32© 

6 91* S 



Brolh- r "l l0 BO* 
I CBnn ° P HyTvP- 11 

Ep son r*» 

Ricoh 13 P eo 



£33.23 
£ 11.*3 

1 0Q>e StrtW 



12 
C2S-51 

C39.se 

£29.95 

t 56.93 

£19.08 
£29.6* 
c2 9.02 
£46-76 



14 . 

£42.75 

£72.56 

£49.07 

£96.31 
£ 2 9.B* 
£54.5* 
£50-*0 
£79-38 



maradedisKs 



Sing 16 



. £ 39.9? 



Offer 4 

?ever S j 



L 75.99 
£139-99 
E259-99 
£319.99 



Doo We 
s»ded 
£ 49-99 
£ 85-99 
£159-99 
C299-99 
£365.99 



OVV 

50 di** 5 

200 disks 
250 d\sH« 



f4 s — 
"^la Life 



BOX CLEVER'. 

5!ilU Storage Boxes 

«.—<.»- 10 dl»k» . oOQ 6 box' 



Offer 7 
3M - The BRAND leaders 

ai CASH N CARRY prices 
II its quality, reliability and security then it's 3M. Direct Disk Supplies always 
give the best price In lact it's so special that the minimum quantity is 20 disks. 

SSDD-48tpi 744 20 disks £24.99 Remember VAT & Delivery 
DS0D-48tpi 745 20disks £28.99 are included - No extras from DDS 
96tpi 747 20 disks £35.99 



SSSrSr as 

tockable Bo*« 
5.2S" 50 disk 
5 25" 1dO disk 
3 6 - 40 disk 
3 ; 5 80 disk 



6 boxas 
6 boxes 

sm0 Ked perspex -OP J 

£10.99 -A 
£13.99 O 



How to Order 

1 . DIAL-A-DISK on 0 1-979 7811 , and give your ACCESS 
or VISA number and expiry date. 

2. Send your cheque etc. to Direct Disk Supplies Ltd. 

3. Official Orders. Bona-fide orders from Universities, 
Colleges, Schools, Charities, etc. are very welcome. 




Direct Disk Supplies Ltd. 

Dept AB, FREEPOST, 1 29 High Street, Hampton Hill, Middlesex TW1 2 1 BR 
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Cribbage 

If you've ever played cribbage then you'll know just 
what an addictive game it is and if you haven't then try 
our Plus/ 4 version of the game 
By Hugh McGhee 



c 

V-/rib is one ol the most popular 
pub card games in this country, but 
have you ever considered trying to beat 
your computer instead of battling 
against the champ down at your local? 
Now's vour chance, if you've got a 
Plus/4. 



Instructions 

h is assumed that the player knows 
how to play cribbage. The rules are 
exactly those given in Hoytv's Rules of 
Games. Since some aspects of scoring 
points very from region to region, the 
points scored in this version will be re- 
iterated in this introduction. The 
following points should thus be noted. 

1 ) Due to the layout of the cards X is 
used to represent a 10. 

2) Input is handled by means of a 
joystick in port two. When asked to 
play or discard a card, simply move 
the marker which appears above the 
cards to the required position and 
press the lire button. When entering 
your points.moving the joystick 
< right > and < left > increases 
and decreases the points counter 
respectively. Once - again pressing 
fire enters your response. The 
program is protected against 
attempts to discard or play the same 
card twice. Attempts to claim too 
many points produce an error 
message. The Plus/4 always claims 
the correct number of points for 
itself but, if you don't claim all your 
points, the Plus/4 will steal them. 



3) Each player is dealt six cards and 
must discard two cards into the 
crib. The Plus/4 plays a simple 
strategy choosing its best fourcards 
al ter consideration of the two cards 
it is discarding. The cards are 
shuffled after every hand but only 
cards are shuffled out of the pack to 
save time. The program differen- 
tiates between dealer and non- 
dealer. The player who doesn't have 
the crib always receives the first 
card. 

4) The Plus/4 cuts the cards for the 
initial crib. The lowest card wins. 
Note that in this game the ace 
always counts as one. Illegal 
combinations are not allowed so 
two aces of spades, for example, will 
not be displayed. Ties however, 
such as both playcrscuttinga two of 
different suits, are permitted, in 
which case the cut will be performed 
again. 

5) The first player to obtain 121 points 
or more wins. 

6) Note that in the run up the Plus/4 
w ill check your cards if you sav you 
can't go. This is the only time the 
Plus/4 examines your cards but it 
does not cheat. Any discovery of an 
ability to play after entering 'can't 
go' will produce an error message, 
as will an attempt to play a card that 
would result in a total excess of 31. 
The Plus/4 does not play a strategy 
in the run up except that it will 
always make the total 31 if it can. It 
will not, however, always make the 
total 15 even if it can. 



7) The ending of ago in the run up has 
proved the most tricky operation in 
practice. If the player plays last the 
Plus/4 does not know that the player 
cannot go unless the total is 31 or 
the last card has been played. 
Otherwise the player must enter 
'can't go' before entering the last 
point. 

Points are scored as follows: 

A) Two points for any pairs, six 
points for throe cards of a kind and 12 
points for lour cards of a kind, 

B) Two points for any combination 
of cards totalling 15, counting picture 
cards as 10. 

C) For any run of three or more 
cards, count one point for each card in 
the run. 

D) For obtaining a total ol" 15 or 31 
in the run up, score two points. 

E) For playing the last card in any go 
in the run up, score one point. 

F) For a Hush of four cards in your 
hand, score four points. Note there are 
no points lor a Hush or lour in the crib. 

G) For a Hush of five, either in your 
hand or in the crib, score five points. 

H ) If the starter card is a jack, and it 
is your crib, add two points when 
counting your hand in the main game. 

I) If you have a jack either in your 
hand or in the crib of the same suit as 
the starter card, count one point. 

S) The game is played on the high 
resolution screen lo facilitate the 
different background colours. 

Variables 

The array CA$(m.n) has four rows and 
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14 columns. Columns one to !3 hold 
hold the denominations of the cards 
from ace through to king. The zero 
element of each row holds the suit for 
that row. The suits are, in order, 
spades, hearts, clubs and diamonds. 

The 13 cards shuffled out of 
the pack for each hand are placed in 
the SD$(m,n) array. This has two rows 
of 13 columns, row zero holding the 
denomination of the cards and row 
one their respective suits. 

The array CS(m,n) has four rows 
and six columns. This holds the initial 
si\ cards dealt to each player. The 
Plus/4's denominations and suits are 
in rows zero and one respectively, the 
denominations and suits of the 
player's cards are in rows two and 
three respectively. 

The array F$(m.n) is used after the 
discard has taken place. It has six rows 
of five columns and is the major card 
array used in the game. The first four 
elements in rows zero, two and four 
hold the denominations of the four 
cards in the Plus/4's hand, player's 
hand and the crib respectively. The 
associated suits are stored in the first 
four elements of rows one, three and 
five. At the commencement of the 
main game the filth element of each 
relevant row will be occupied by the 
denomination and suit of the starter 
card, which is used by all hand. 

The face values for the deck of 
cards are stored in the array P%(m.n) 
row zero holding the values one (for 



The major scalar variables are as follows: 



MP— 
YP— 
TP— 
T— 

PO— 



ML— 



1C— 



YC— 

MG, YG— 
WC— 



Plus/4's points 
Player's points 

Used in run up to indicate numbcrof cards played in the current go. 
Used in total the points in the points count routine. Also used in 
the run up to hold the total face values in the current go. 
Used in the main game to hold the total points count being the sum 
of T above and the result of checks for flushes, jacks etc. Also used 
to hold points scored in the run up as T is otherwise engaged. 
Flag used to indicate who played the current card in the run up. If 
ML is one then the PLus/4 played last, and if ML equals two the 
player did. 

Flag used in the run up to indicate whether or not the Plus/4 can 

play a card. The Plus/4 is able to play a card whilst IC is equal to 

one and unable to go if equal to zero. 

Serves the same purpose as IC for the player. 

These two variables hold the number of cards played in the run up 

by the Plus/4 and the player respectively. 

Signifies who holds the crib. If set to one then the Plus/4 has the 
crib and if set to two the player has the crib. 



the ace) to 13 (for the king), whereas 
row one holds the values one to 10 (for 
the purpose of counting 15s). 

The respective values of the 
shuffled cards are placed in the array 
S%(m,n) after shuffling. The values 
are transfered to C%(m.n) after 
dealing the cards and are finally stored 
in the V%(m,n) array after the discard. 
The arrays S%(m,n) and V%(m,n) 
have exactly the same format as the 
S$(m.n) and FS(m,n) arrays described 
above. 

The array R%(m,n) is used by the 
sorting routine for run checks. The 



unsorted cards are placed in row one 
and after transfer by the sorting 
routine into row zero. That row is 
sorted into ascending order. 

The arrays M%(m> and Y%(m)are 
row vectors each containing four 
elements. These arrays are used in the 
run up, and, a non-zero element 
indicates a played card. As is general in 
this program, any variable prefixed by 
the letter M indicates a value used by 
the Plus/4, whereas variables 
associated with the plaver are prefixed 
with a Y. 



PROGRAM: CRIBBACE 



1000 DEF FNA(Z)-INT(RND(1)*Z)*1 
1010 COSUB3360:COSUB4390 
1020 COSUB3710:COSUB3470 
1030 DO 

1040 :COSUB3770 

1050 :COSUB4060:GOSUB3860:GOSUB1 
900 

1060 :IFMP>1200RYP>120THEN1080 
1070 :COSUB1100:GOSUB3470 
1080 LOOPUNT1LNP>1200RYP>120 
1090 G0TO4530 

1100 TP-4:R-2:W=9:Q$=SD$(0,12}:S 

$«SD$(1,12>:GOSUB2470 

1110 FORA-0TO4STEP2 

1120 :F$(A,4>=Q$:F$(A'-l 1 4>-S$:V7. 

(A,4l«PZ(0,12> :VUA*-1,4)-P7.<1,12 

) 

1130 NEXT 

1140 IFWC-2THEN1210 

1150 A=2:P0=0:G0SUB1320: IFYP>120 

THEN1300 

1160 B-40:R-18:S-24:C«O:COSUB333 
0 

1170 S$-"F0R ME":A-0:PO-0:GOSUB1 

430:IFMP>120THEN1300 

1180 A«0:U-0 

1190 FORR-16T037STEP7:S$-F$(5,A) 
:Q$=F$(4,A> ; COSUB2470 : A-A+l : NEXT 



1200 S$-"IN THE CRIB FOR ME":A-4 

:PO=0:GOSUB1490:WC-2:GOT01270 

1210 S$="FOR ME" : A=0 : PO=0 :COSUBl 

440:IFMP>12OTHEN1300 

1220 B-40:C-0:R-0:S-6:COSUB3330 

1230 A=2:PO=O:COSUB1310:IFYP>120 

THEN1300 

1240 A-0:W-18 

1250 FORR-16T037STEP7:S$«F$(5,A> 
:Q$-F$(4,A) :GOSUB2470:A=A*1:NEXT 
1260 EP=9:A=4:PO=0:GOSUB137O:WC= 
1 

1270 IFWC-lTHENR-18:S-24:ELSER-0 

:S=6 

1280 B«40:C-0:GOSUB3330:B-14:R«9 
:S=9:COSUB3330 

1290 B-5:R-lO:S-l4:COSUB3330:B*=l 

6:R«15:S=R:COSUB3330 

1300 RETURN 

1310 IFF$(A,4)«"J M THENPO=PO+2 
1320 B-l :Q$-F$(A+1,0) 
1330 FORC-1T04 

1340 IFF$(A+1,C)-Q$THENB-B+1 
1350 NEXT 

1360 IFB-4ANDF$(A+l,4)<>Q$THENPO 
-P0«4:ELSE1FB-5THENP0-P0»5 
1370 FORB-0TO3 

1380 1FF$(A,B)- M J"ANDF$(A+1,B)-F 



$ ( A+ 1 , U ) THENPO-PO* 1 : B-4 
1390 NEXT 

1400 FORB-0TO4:R7.(0,B)-VZ(A,B) :R 

Z(1,B)-V%(A+1,B):NEXT 

1410 COSUB1600 

1420 PO-PO+T:COT027lO 

1430 IFF$(0,4)-"J"THENPO-P0-2 

1440 B-1:Q$«F$(A+1,0> 

1450 FORC-1T04 

1460 IFF$ ( A, C ) -Q$THENB=B* 1 

1470 NEXT 

1480 IFB-4ANDF$(A-l,4X>Q$THENPO 
=PO»4:ELSEIFB-5THENPO-PO*5 
1490 F0RB=0TO3 

1 500 IFF$ (A, B ) -"J " ANDF$ ( A+ 1 , B ) -F 

$(A+l,4)THENPO-PO+l 

1510 NEXT 

1520 FORB-0TO4:R%(0,B)-V%<A,B) :R 

%(1,B)-VX(A+1.B) :NEXT 

1530 GOSUB1600:PO-PO'T 

1540 IFPO-OTHENQ$ = M NO POINTS "t-S 

$:GOTO1560 

1550 Q$-STR$<P0> : IFPO> 1THENQ$=Q$ 
+" POINTS "*S$:ELSEQ$-Q$+" POINT 
".S$ 

1560 CHAR, 7, 12, Q$ 

1570 FORA-1T02000:NEXT 

1580 IFPOOTHENSOUNDl^O.lSiMP- 
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MP+PO:R=36:S«9:P-MP:GOSUB3350 
1590 B-29:R=12:S=R:C-7:GOSUB3330 
: RETURN 

1600 B=0:COSUB3240:T-0:A-1 

1610 FORB-0TO3:IFRZt0,B)+l=RZ(O, 

B + l )THENA=A« 1 : NEXT 

1620 IFA-5THENT«5:COTOl750 

1630 IFRZ<0,0}*1=R%(0,1>ANDRZ(0, 

1 )+l-RZ(0,2 >ANDRZ(0,2)'1«R%<0.3» 

THENT-T+4 

1640 IFRZt 0 , 0 ) +1-RZ( 0, 1 ) ANDRZ ( 0, 
1) + 1-R7.(0,2>ANDR7.<0,2) + 1=RZ(0,4) 
THENT-T+4 

1650 lFRZ{O f O)*l»RZ(0,l)ANDRZ<0, 

1) *1-RZ(0,3)ANDR?.<0,3)+1-RZ(0,4) 
THENT=T*4 

1660 IFRZ(O,O)+l-RZ(0,2)ANDRZ(0, 

2) +l-R%(0,3)ANDRZ<0,3)+l-RZ<0,4> 
THENT-T+4 

1670 IFRZ(0,1)+1=RZ{0,2}ANDRZ(0, 
2)+l=R%(0,3)ANDRZ(0,3)+l-R7.{0 1 4) 
THENT=T+4 

16B0 IFT=4THEN1 750 : ELSEIFT>4THEN 
1720 

1690 FORB-OTOTP-2:FORC-B+1TOTP-1 
:F0RD-C»1T0TP 

1700 IFR7.,IO,B)*1»RZ(0,C>ANDRZ{0, 
C) + 1-R7„{0,D)THENT-T*3 
1710 NEXTD.C, B 

FORA-OTOTP-1:FORB«A+1TOTP 
IFRZ(0,A)-RZ(0,B)THENT-T+2 
NEXTB.A 
A=0 

FORB-OTOTP : A-A+RZ ( 1 , B ) : NEXT 
IFA=15THENT-T+2:GOTO1890:EL 
SEIFA<15THEN1890 
1780 IFTP<4THEN1830 
1790 FORA-OT01:FORB=A*1T02 
1800 FORC-B+1T03:FORD-C+1T04 
1810 IFRZt 1 1 A) *R7.( 1 , B ) +RZ( 1 ,C ) -R 
Z(l,D>=15THENT-T+2 
1820 NEXTD,C,B,A 

1830 FORA=0TOTP-2 :F0RB-A+1T0TP-1 
:F0RC-B+1T0TP 

1840 IFR7.(l,A>+RZ(l,B).RZU,C)-l 

5THENT-T+2 

1850 NEXTC, B , A 

1860 FORA-0TOTP-l:FORB-AtlTOTP 
1870 IFRZ(l,A)+RZ(i,B)-15THENT=T 
+ 2 

1880 
1890 
1900 



2040 IFIC-OANDYC-OANDEP-OTHENPO- 
1 :ONMLCOSUB2260,27lO 
2050 EP-0:T=0:TP-0:IC-1:YC-1:CHA 



1720 
1730 
1740 
1750 
1760 
1770 



NEXTB, A 
RETURN 
CHAR, 10,12, 



RUN UP. 



. .":F0RA-1T01645:NEXT:CHAR,18, 12 
ii it 

1910 CHAR, 30,12, "TOTAL: " 

1920 EP-0:T-0:MG-0: YC-0 : IC-1 : YC- 

1:TP-0:ML«WC 

1930 R-37:S=12:P=T:C0SUB 3350:C= 
0 

1940 R=18:S-R:Q$-"['c A]fs C][s C 

][c S)":COSUB3340:R-19:S-21:Q$«" 

[s Bj (s B ] " :GOSUB3340 

1950 R=22:S-R:Q$="[c Zj[s C][s C 

] I c X ] " :GOSUB3340: R-l : S-20 : P-0 :G 

OSUB3350 

1960 R-23:S-R:Q$="PTS.":GOSUB334 

0:C=6:R=18:S-R:Q$="CAN'T":GOSUB3 
340 

1970 C-7:R-19:S=R:Q$-"G0":G0SUB3 
340 

1980 DO 
1990 P0=0 

2000 IFML-1ANDYC=1THENG0SUB2540: 
GOT02060 

2010 IFML-2ANDIC-1THENGOSUB2120: 
GOT02060 

2020 IFML-1ANDYC-OANDIC=1THENGOS 
UB2120:GOTO2060 

2030 IFML-2ANDIC-0ANDYC-1THENGOS 
UB2540:GOTO2O6O 



R, 37,12, 



P-T:R-37:S-12:COSUB 



3350 

2060 LOOPUNTILMG+YG=80RMP>1200RY 
P>120 

2070 C-6:R=18:S-19:B-5:GOSUB3330 
2080 C=16:R-7:S=7:B-23:C0SUB3330 
2090 R=16:S-R:GOSUB3330 
2100 B"32:C-7:R=12:S-R:COSUB3330 
2110 RETURN 

2120 IFMC-4THEN2450 

2130 IFT>4ANDT< 1 5THEN2310 : ELSE IF 

T>20THEN2360 



2140 
)-0 
2150 
2160 
:S-7 
2170 
2180 



DO : A-FNAI 4 ) - 1 : LOOPUNTILMZ < A 



W-0:S$-F$<1,A):Q$«F$(0,A| 
R-(A«2)*5+(A*2) >6:GOSUB2470 
P=MG+1:GOSUB3350 
TP-TP+1:MG-MG+1:MZ(A)-1 
T-T+V%< 1,A) :R=37:S-12:P«T:G 
OSUB3350 

2190 RZll,TP)=V7„(0.A) 
2200 ML-1 

2210 IFMC*YC-80R( MG=4ANDYC-0 )THE 

NPO-PO-l : IC-O: YC-0:EP«i 

2220 IFT-15THENP0-P0+2 

2230 IFT-31THENPO-2:IC-0:YC«O:EP 

2240 IFTP>1THENGOSUB2970:ELSEIFP 
O=OTHEN2290 

2250 IFPO-OTHENCHAR,8,12,"NO POI 
NTS FOR ME":GOTO2290 
2260 IFPO>OTHENSOUND1,930,18:MP= 
MP+PO:P=MP:R-36:S=9:GOSUB3350 
2270 Q$=STR$(P0) : IFP0=1THENQ$=Q$ 
*" POINT FOR ME" : ELSEQ$=Q$+" POI 
NTS FOR ME" 
2280 CHAR, 7, 12, Q$ 
2290 F0RA-1T01645:NEXT 
2300 RETURN 
2310 A-5:B«3 
2320 DOWHILEB>=0 

2330 1 FT+V7, ( 1 , B ) -1 5ANDMZ ( B ) -OTHE 
NA-B : EX IT: ELSEB = B-1 
2340 LOOP 

2350 IFA<5ANDRND(1)>.5THEN2150:E 
LSE2X40 

2360 A-5:B-0:C=5 
2370 D0WHILEB<4 

2380 IFT>VZ(1,BN31ANDMZ(B>=0THE 
NA=B : EXIT 



2 560 Q$-"V":X-9:Y-17:C-9:D-37:S- 

2570 COSUB4630: IFX=9THEN2900:ELS 
EC-<X-2>/7-2 

2580 IFYZ(CX>0THEN2890 

2590 IFT+VZ(3,C)>31THEN2880 

2600 R«X:S-16:P-YC+1:COSUB3350 

2610 TP=TP»1 : YZ(C}-1 : YG-YGtl 

2620 R?.(1,TP)=VZ(2,C> 

2630 T-T+VZ(3,C):R-37:S-12:P-T:C 

OSUB3350 

2640 ML -2 

2650 IFYG+MC=8OR(YC-4ANDIC-0)THE 

NP0-P0+1:EP-1 

2660 IFT-15THENP0-P0+2 

2670 IFT-31THENP0-2: IC«0:YC=0:EP 

-1 

2680 IFTP>1THENGOSUB2970 

2690 IFTP>lORPO>0THENCOSUB2710 

2700 RETURN 

2710 CHAR ,8,12, "ENTER NO. OF POI 
NTS ": IFEP-9THENCHAR, 28.12, "IN C 
RIB" 

2720 F-99:R-1:S-20:P-0:GOSUB4630 
:F-0 

2730 CHAR ,8,12," 

" : IFEP-9THENCHAR, 28 , 12 , " 

2740 IFP-POTHEN2830;ELSEIFP>POTH 
EN2820 

2750 R«PO-P:Q$-"I CLAIM" >STR$ ( R ) | 

":IFR>1THENQ$-Q$+"P0INTS":ELS 
EQ$-Q$. "POINT" 
2760 CHAR,8,12,Q$ 
2770 F0RA-1T01645:NEXT 
2780 CHAR, 8, 12," 



2390 
NC-B 
2400 
2410 
2420 



I FT+V%( 1 , B ) < 32ANDMZ < B ) -OTHE 



B-B+l 
LOOP 

IFA<5THEN21 50: ELSEIFC<5THEN 
A-C:GOT02150 

2430 CHAR, 8, 12, "I CAN'T GO 



2440 F0RA-1T01645:NEXT 

2450 IC-0:IFYC=>OANDML-1ANDEP-OTH 
ENPO-1 :EP-1 :GOTO2260 
2460 RETURN 
2470 C0L0R0,2 

2480 CHAR, R-2,W,"[s 0][c Y][c Yj 

[c Y][s P]":CHAR,R-2,W+6,"(s L]( 

c P][c P](c Pj[s @]" 

2490 F0RY-W+1T0W. 5 : CHAR , R-2 , Y » [ 

c H] [c NJ":NEXT 

2500 IFS$-"[s S]"0RS$-"[s 2j"THE 

NC0L0R1,3,5 

2510 CHAR, R-l ,W»1 ,S$ :CHAR, R+l , W+ 

5,S¥:CHAR,R,W+3.Q$ 

2520 IFS$-"fs S]"ORS$-"[s Z]"THE 

NC0L0R1.1 

2530 COLOR0,6,5:RETURN 

2540 IFYG-4THEN2950 

2550 CHAR,8,12 f "Y0U TO PLAY 



2790 YP=YP»P:MP-MP+R 
2800 P=MP:R-36:S=9:GOSUB3350:SOU 
ND1,930,18: IFMP > 120THENYP-0 : RETU 
RN 

2810 GOT02840 

2820 CHAR, 8-12, "I MAKE IT LESS! " 
: SOUND! , 20 , 70 : FORA-1 T01645 : NEXT : 
COTO2 710 
2830 YP-YP+PO 

2840 1FPO>OTHENSOUND1,930,18:R=3 
6:S=15:P-YP:COSUB3350 
2850 FORA=1T0500:NEXT 
2860 CHAR, 1,20, "0 " 
2870 RETURN 

2880 CHAR, 8, 12, "TOTAL OVER 31!": 
FORA=lTO1645:NEXT:COTO2550 
2890 CHAR, 8, 12, "THAT'S CHEATING! 
! " : FORA-1T01645 : NEXT: GOT02550 
2900 A=0:B=5:DOWHILEA<4 
2910 IFYZ(A»=0ANDT-VZ(3,AX32THE 
NB-A : EXIT: ELS EA=A+1 
2920 LOOP 

2930 IFB-5THEN2950 

2940 CHAR, 8, 12, "OH YES YOU CAN! ! 

" : F0RA=1T01645 : NEXT :COTO2550 

2950 YC=0: IFIC-0ANDML-2ANDEP-0TH 

ENP0=1 :EP-1:COT02710 

2960 RETURN 

2970 IFTP-2THEN3140 

2980 B-l :GOSUB3230:L-0:D-1 

2990 FORC-BTOTP-l 

3000 IFRZt 0,C)+1<>R%(0,C+1) ANDRZ 
(0,C)oRZ(0,C+l )THEND«1 :GOTO3030 
3010 IFRZI0,C)<>RZ('0,C + 1)THEND-D 
♦ 1 

3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
D+l 



IFD> 2THENL-D 
NEXT 

IFL-TPTHEND-L:GOTO3130 

IFL-0THEN3140 

DO 

B-TP-L+1:COSUB3230:D-1 
FORC-BTOTP-l 

IFRZ(0,C)+1-RZ(0,C'1)THEND= 
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3100 NEXT 

3110 1FD>2ANDD<>LTHENL=D:COT0307 
0 

3120 LOOPUNTILD<30RD-LORB>TP-2 
3130 IFD-LTHENPO-PO+L: RETURN 
3140 L-1:C-TP:B-TP-1 
3150 DO 

3160 IFRXU,B)-RX{1,C)THENL=L+1: 
B~ B— 1 

3170 LOOPUNTILB<10RB<TP-30RRX(l, 

»'<>RZ(1,C) 

3180 IFL-1THEN3220 

3190 IFL-2THENPO=PO+2 

3200 IFL-3THENPO=PO*6 

3210 IFL=4THENP0-P0*12 

3220 RETURN 

3230 F0RC-BTOTP : R7. f 0 , C ) =RX ( 1 , C ) : 
NEXT 
3240 DO 
3250 D-0 

3260 FORC-BTOTP-1 

3270 IFRX(0,CX-RX(0,C+1)THEN330 
0 

3280 R-RX(0,C) :RX(0,C)-RX(0,C+1) 

3290 RX(0,C*1)-R:D=D-1 

3300 NEXTC 

3310 LO0PUNTILD=>0 

3320 RETURN 

3330 Q$="":FORA=lTOB:Q$-Q$*" ":N 
EXT 

3340 FORA^RTOS : CHAR ,C , A,Q$ : NEXT : 
RETURN 

3350 CHAR,R,S,RICHT$(STR$(P),LEN 

(STR${P))-1):RETURN 

3360 DIM F$(5,4),C$(3,5),CX(3,5) 

.Rld.SI.MXUKYXO} 

3370 DIM VX(5,4),CA$(3,13),SD$<1 

,12),P7.(1,12) :VOL7 

3380 CA$(0,0>-"[s A]":CA$(1,0)-" 

[s S]" 

3390 CA$(2.0)-"[s X ] " :CA$ ( 3 , 0 ) 
[s Z]" 

3400 FORA-0TO3 
3410 RESTORE4870 
3420 F0RB-1T013 
3430 READCA$ ( A, B ) 
3440 NEXTB, A 

3450 FORA=OT03:YX(A)-0:MXU)-0:N 
EXT . 

3460 RETURN 
3470 FORC-0TO12 

3480 DO: A*> 1NT( RND( 1 1*4) : B- INT( RN 
DU)*13)»1:LOOPUNT1LCA$<A,B> <>"" 
3490 SD$<0,C»=CA$(A,B) :SD$( 1,C)- 
CA$(A,0) 

3500 IFB<10THENPX(l,O-B:ELSEPX{ 
1,0 = 10 

3510 PX(0,C>=B:CA${A,B)-."" 
3520 NEXT 

3530 GOSUB3400: A-0 

3540 IFWO1THEN3630 

3550 FORC-0TO10STEP2 

3560 C$(0,A)=SD$(0,C) :C$(1,A)-SD 

1(1, C) 

3570 CX(0,A)=PX(0,C) :CX(l,At-PX< 

Lc) 

3580 C$(2,A)-SD${0,C*ll:C$|3,AN 
SD$(1,C*1) 

3590 CXI2,A)-PX10,C+1>:CX(3,A)=P 

1(1,0+1) 

3600 A=A+1 

3610 NEXT 

3620 GOT03700 

3630 FGRC-0T010STEP2 

3640 C$(2,A)=SD$(0,C) :C$<3,A)=SD 

MIX) 

3650 CX(2,A)-P7.(0,C) :CX(3,A}=PX( 
1,C) 

3660 C$<0,A)-SD$(0,C+1):C$(1,A>= 
$D$U,C+1) 

3670 CI(0,A)-PX(0,C*1):CX(1,A)-P 



XU.C+1) 
3680 A-A+l 
3690 NEXT 
3700 RETURN 

3710 CHAR, 6, 10, "(c A][s *][s *][ 
s *J[s *][s *][s *][s *][s *][s 
*][s *][s *][s *][s *)U *][s *] 
[s *](s *][s *)U *][s *J[s *][s 
*][s *][s *][s *]ls *][s *][s * 
][s *][s *][s *][s *][e S)" 
3720 F0RY=llT0l3:CHAR,6,Y,"[s B] 

[s B)":NEXT 

3730 CHAR. 6, 14. "(c Z][s *]Is *][ 
s *}[s *][s *][s *][s *][s *][s 
*Hs *][s *](s *][s *][s *][s *] 
[s *][s *][s *Hs *][s *1U *][s 
*J[s *][s *][s *][s *}[s *][s * 
][s *][s *][s *)ls +][c X]" 
3740 CHAR, 31,9, "ME :"+STR$(MP) 
3750 CHAR, 30, 15, "YOU :"+STR$(YP) 
3760 RETURN 
3770 A-0:W-18 
3780 FORR=2T037STEP7 
3790 Q$-C$(2,A):S*=C$(3,A):C0SUB 
2470 

3800 FORY-0TO6:CHAR l R-2,Y ) ,, [c + ] 
lc *Hc +][ c +][c *J":NEXT 
3810 A-A+l 
3820 NEXT 

3830 FORY=9TO15:CHAR,0,Y,"(c +][ 
c +][c +][c +HC '1":NEXT 
3840 IFWC=1THENCHAR,7,9,"MY CRIB 
":ELSECHAR,7,15,"Y0UR CRIB" 
3850 RETURN 

3860 CHAR, 10, 12, "DISCARD TWO CAR 

DS H :L-0:P-2 

3870 Q$-"V":X-2:Y-17:C-2:D=37:S= 

7 

3880 COSUB4630:C«(X-2)/7 

3890 IFC$(2,C)o""THEN3920 

3900 SOUND1 ,20,70: CHAR ,8,12, "YOU 

CAN'T DISCARD IT TWICE" 
3910 F0RR-1T01645:NEXT:CHAR,8,12 

":CO 

TO3870 

3920 F*(4,P)=C$(2,C):F$<5,P)-C$< 
3,C>:C$(2,C»-"":S0UND 1,930,12 

3930 VX(4,P)-CX(2,Ci:VX(5,P)=CX( 
3,C» 

3940 L-L+1:P-P*1:IFL<2THEN3870 

3950 A=0 

3960 FORB=OT05 

3970 IFC$(2,B)-""THEN4010 

3980 F$(2,A)-C$(2,B) :F$13,A>-C$< 

3,B) 

3990 VX(2,A)-CXt2 ) B) :VX(3,A)-CX( 
3,B) 

4000 A=A'l 
4010 NEXT 

4020 B»14:R-18:S-24:C=0:COSUB333 
0:W=18:A=0 

4030 IFC?< 2 , 0 ) - ,M, ANDC$ (2,1) =""TH 
EN4050 

4040 FORR«16T037STEP7:Q$=F$(2,A> 
:S$=F$(3,A) :GOSUB2470:A-A+1:NEXT 
4050 RETURN 

4060 CHAR, 10,12, "PLEASE WAIT I'M 

THINK INC" 
4070 B=0:TP-3:BT«0 
4080 FORX=OT02:FORY=X*1T03 
4090 FORP-Y*1T04:FORL-P+1T05 
4100 R7.<0,0)=CX(0,X) :RZ(0,1)=CX( 
0,Y):RX(0,2)-CX(0,P):RX(O,3)-CX( 

0, L) 

4110 RXU,0NCX(1,X) :RX(1,1 )-CX( 

1, Y):RX(1,2)-CZU,P>:RX(1,3»=CZ< 
1,L> 

4120 GOSUB3240 

4130 1FRX(0,0)+1-RX(0,1)ANDRX(0, 
1) + 1=RX(0,2)ANDR7.{0,2)+1-R7.(0,3) 



THENT=4 : ELSET-0 

4140 IFT>OTHENGOSUB1750:ELSECOSU 
B1690 

4150 F=0:MC=l:FORPO=0TO5 

4160 IFPO=XORPO«YORPO=PORPO-LTHE 

N4180 

4170 IFMC-1THENR=P0:MC=2:£LSES-P 
0 

4180 NEXTPO 

4190 IFC7„(0,R)-CX(0,S)THENF-2:GO 
TO4230 

4200 IFABSiCXt 0 ,R ) -CX ( 0, S ) ) < 3THE 
NF-1 

4210 IFCXll,R)+CXil,S)«l5THENF-F 

*2 

4220 IFC7.(1,R)*CX(1,S)-5THENF-F* 
1 

4230 IFWC=1THENT=T-»F:ELSET-T-F 
4240 IFT>BTTHENBT=T: P0KE208 ,R : PO 
KE209.S 

4250 NEXTL,P,Y,X 

4260 IFBT"OTHENR-0 :S-1 : ELSER-PEE 

K(208):S=PEEK(209) 

4270 FJ(4,0>-C$(0,R) :F$(5,0>-C$< 

i,R) 

4280 F$(4,1)=C$(0,S):F$(5,1)=C$( 
1,S> 

4290 VX(4,0)-CX(0,R) :VX<5,0)-C7.< 
1 ,R) 

4300 VX(4,1)-CZ(0,S) :VX(5,1)-CX< 
1,S> 

4310 A-0:FORB-0TO5 

4320 IFB-RORB-STHEN4360 

4330 F$(0,AHC$(0,B) :F$(1,A)-C$< 

1,BJ 

4340 V%(0,A)=CX(0,B):VX(1,A)-CZ< 
1,B) 

4350 A=A+1 
4360 NEXT 

4370 B=13:C=0:R-0:S-6:GOSUB3330 
4380 RETURN 

4390 A-RND( -Tl ) : COLOR4 , 6 , 5 : COLOR 
0,6,5:COLOR1,1 

4400 Q$«"CUT FOR CRIB" : GRAPH IC 1 
:SCNCLR 

4410 CHAR,1,1,Q$:CHAR,28,1,Q$ 
4420 CHAR, 1, 23, Q?:CHAR, 28,23,0$ 
4430 CHAR, 19,1, "ME" : CHAR, 19,23," 
YOU" 

4440 D0:A=INT(RND(1)*4):B-INT(RN 
D<1)*13)+1 

4450 :C-1NT(RND( 1)*4) :D-INT1RND( 
1 >*13 ) +1 :L00PUNT1LA<>C0RB<>D 
4460 R-20:W-4:Q$-CA$(A,B):S$=CA$ 
(A,0) :GOSUB2470 

4470 W=14:Q$-CA$(C,D) :S$-CA$(C,0 
) :GOSUB2470 

4480 IFB<DTHEN4500: ELSEIFB>DTHEN 
4510 

4490 CHAR ,19,12, "TIE" : F0RA-1T030 
00 : NEXT : CHAR ,19,12," " :GOT0444 
0 

4500 CHAR, 17,12, "MY CRIB":WC-1 :G 
OTO4520 

4510 CHAR, 16, 12, "YOUR CRIB":WC-2 
4520 GOSUB4720 : SCNCLR : RETURN 
4530 COLORO,3,l:COLOR4,3,l:COLOR 
1,3,5:GRAPHIC0,1 

4540 I FMP> 1 20THENCHAR , 7 , 6 , " [ 1 30 ] 
YOU HAVE LOST... OF COURSE! [132]" 
4550 IFYP>120THENCHAR,8,6,"[130] 
BEATEN... AND BY A HUMAN? [ 132]" 
4560 COSUB4720 

4570 CHAR, 8, 12, "A N 0 T H E R 
GAME?" 
4580 CHAR, 8, 14, "YES 
NO" 

4590 Q$="[UPARR0W]":X-9:Y~l5:C-9 

:D-32:S=23 

4600 COSUB4630 

4610 IFX-9THENSOUNDU930,12:RUN 
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4620 SOUND1,930,12:FORA-1T0250:N 

EXT : GRAPH ICO, 1 J NEW ! END 

4630 IFF<99THENCHAR , X , Y,Q$ : ELS EC 

OSUB3350:IFP<10THENCHAR > 2,20," " 

4640 D0:A-J0Y(2) : LO0PUNTILA-3ORA 

-70RA-128 

4650 IFF<99THENCHAR,X, Y, " " 

4660 1FA-128THENRETURN 

4670 IFA-3ANDF<99THENX-X*S: IFX>D 

THENX-C 

4680 IFA-7ANDF<99THENX-X-S: IFX<C 
THENX=D 

4690 IFA"3ANDF=99THENP-P»1: IFP>3 
OTHENP-O 

4700 IFA=7ANDF=99THENP»P-1:IFP<0 

THENP-30 

4710 COTO4630 



4720 RESTORE 
4730 FORA-1T076 

4740 IFA-190RA=37THENRESTORE4800 
4750 IFA=270RA-55THENFORB-1T030: 
READC : NEXT 

4760 READB,C,D:SOUNDl,B,C:SOUND2 
,B-2,C 

4770 F0RP=1T0D:NEXT 
4780 NEXT 
4790 RETURN 

4800 DATA739 , 12, 1,7 55, 12,1, 770,1 
2,1,864,22,1,7 70,12,1,864,22.1,7 
70,12,1,864,42 

4810 DATA245.864.12, 1,881,12, 1,8 
89,12,1,897,12,1,864,12,1,881,12 
,1,897,22,1,854 

4820 DATA12, 1,881, 22, 1,864, 67,1, 



834,12,1,810 
2,1,864,12,1 
4830 DATA26, 
834,12,1,881 
2,1,889,12,1 
4840 DATA12, 
897,22,1,864 
2,1,864,12,1 
4850 DATA 12 , 
881,22,1,897 
2,1,897,22,1 
4860 DATA854 
8,1645 
4870 DATAA , 2 
,K 

READY. 



,12,1,798,12,1,834,1 
,897 

1,881,12,1,854,12,1, 
,52,1,864,12,1,881,1 
,897 

1,864,12,1,881,12,1, 
,12,1,881,22,1,897,1 
,881 

1,897,22,1,864,12,1, 
,12,1,864,12,1,881,1 

,12,1,881,22,1,864,9 
, 3,4, 5, 6, 7 ,8, 9, X, J, Q 




MICROSNIPS LTD 

37 SEAVIEW ROAD, 
WALLASEY, MERSEYSIDE 
L45 4QN 051-630 3013 



CWC Connoisseur Pack 
C128D inc DS 1571 Drive 
C12BD inc 1900M Monitor 
1571 Drive (or 128 
1541C Drive 64/128 
1901C Hi-Res Col-Monitor 
1900M Mono Monitor (128) 
Thorn so n/C64 Colour Monitor 
Music Expansion System 
Sound Sampler C64/128 
C64/128 Motherboard 
Action Replay 
Freeze Frame III B 
Expert Cartridge 

ORDER B Y PHON E WITH 

Idrntoei 

IClI-^l'-ll 



£234 95 
£499.95 
£62500 
£269 95 
£199 95 
£339 95 
£149.95 
£239 95 
£139 95 

£29.95 

£19 95 

£24 95 

£39 95 

£3t 50 

if it's released — we stock 
OPEN SIX 



Citizen 2 colour C64/12B Printer £44.50 

Silver Reed Dalsywheel inc C64/128 Connexion £139 95 

Citizen 120D Printer inc Commodore Interlace £299 95 

MPS801 flibbon £6 99 

MPS803 Ribbon £3 99 

120D Ribbons £3.99 

1000 Sheets Fanfold £8 99 

2000 Sheets Fanlold £15 99 

5%" Lockable Disk Box (Holds 100) £10 95 

Disk Nibbler £4 gg 

C64/128 Prinler Lead £3.99 

Centronics Lead * Software £19 95 

1701/1901 Dust Cover £a 95 

C64/VIC Dust Cover £5.99 

C128 Dust Cover £7 99 

Dolphin DOS (Specify 68 or 128) £68 50 



Wide range ol leads, cables, software 
and accessories. 
SEND FOR FULL LIST QUOTING 
YOUR COMMODORE 



It — please phone us 
DAYS 



Q8DEB C!«!««/P 0 rayaWe 10 MICAOSMIPS 

( Overseas-Quo ib) UK-add 5p m f psstage 
(24 hour AnMphonel 



I.C.P.U.G. 

the Independent Commodore 
Products Users Group 

is the largest and most friendly 
Computer Club in the country. 

Over 70 local groups with regular meetings 

Superb Newsletter — 80 plus pages of reviews, 
news and information every two months 

Free Software Library 

Help and Advice 



24 disks of public domain Amiga software 
(verified by ICPUG's Mike Todd) available to 
members on supply of disk and payment of p&p 

* Discount Scheme 

" We support all Commodore Machines old and 
new: PET, VIC20. 64, 1 6, +4, 1 28 and Amiga . . . 

* Subscription only £10 per year (U.K.) 
Joining Fee add £1.00 

If you are seriously interested in using or 
programming any Commodore computer, then 
joining ICPUG is a must! 

For full details, send a stamped, addressed envelope to: 
ICPUG Membership Secretary, 
Jack C. Cohen, 
30, 8rancaster Road, 
Newbury Park, 
ILFORD, 
Essex. IQ2JEP. 




MICROCOMPUTER SUPPLIES 

COMPUTERS 

THE COMMODORE AM I OA • Full On-Me maintenance . . . 

S<decar lor Amiga , . , 

Commodore 6*C Connoisseur's Pack Wiln NEOS Mouse . . 

Conmoflo'B 126 ........... 

Commodore 12BO Buill-in 1471 Disk Drive 



AMIGA DEALER 



I|*M4*|>1M 



PHONE 

. PHONE 

199 00 

207.00 

Commodore 1280 Bullion 1571 Disk Drive - Mono Mon . 409 00 

PRINTERS 

Citizen 560P i-o colour «Jcol Doi Mania «u 

Cili/en 1?0D Dot Mstri> I20cps A NLO Inci/lrac 74 

Commodore MPSiOOO Dot Matrix IDOcps & NLO Irlclrac ' . 319.00 

Star NLI0 With CM/128 Interlace I20cps 8 NLO 1/1 jjo.OO 

MONITORS 

Commodore 1901 «" Colour Monitor lo* CM/128 2U00 

Philips 8533 14" Med Res Colour Mon lor C128 mcl lead 34S.00 

72.00 



icao 



Philips BM750? Grertn Monitor t 0 r C64.I28 inc 
MISCELLANEOUS 

Commodore tS4tC Disk Dnve „. 

Commodore IS71 Dak Dine* 228.00 

Com interface lor CM'i2S ,, jfiM 

£S^ n ""' nc " ,or C64 128 * l,h 8* * flraph.es I.'..,'.'.'. S 1 30 

RS232 Interface lor CM/128 witn b-b- sottwaie mm 

Commodore 84 Power Supply 

Commodore 1530 Cassette Recorder 

Surpe Protodw 13 Amp Plug (Adapter £13) 

The Final Carthage II , , u „ 

NEOS Mouse Cheese with cassette lor CM San 

Horasoll 60/40 Column Switch lor C128 
Amiga OOS Reference Manual 
C6J Oldciai Programmer's Rol Guide 
C'23 Ol'icial Programmer* ■ Rel Guide 

Pinter Ribbons 

SOFTWARE 
AMIGA Software 



.23.00 

" 31.00 

10.39 



(NO VAT) ip&p E2 7.95 

(NO VAT) 2, 95 

' ■ , P.O.A. 



PHONE 



9Ji5 3 !?' c&4,t2 ^ - DeskTop geoPami geoWnle etc .... 42.61 

^ 0 ^.2?"«!S.Y 1 .?.: 



20.86 



:;h^::»::^ , " mMF " M :::::::.:::::-::::;-:;:;:::::;::: 

GEOS Writer's Workshop r ,j 

MiCiOCler* 128 Accounls.Sp'eadBheet/Typing Fiiing , IS 00 

Pocket Wordstar Word P-ocasor (CP/M) * * t3M 

Superbase 126 Programable Database [ J2M 

Superscript l?H Word Processing ,„ MOO 

TaswDfd M 40. 80 Column Word Processor - Tape 

Tasword 64 40. 80 Column Word Processor - DM " 17 M 

ViiaWnte 64 Word Processor on Cartridge (ago 

VifflWriiH classic 12a Wc-d Processor with Spell Chech 69 00 

ViiaSla- 128 Spreadsheet & Database U b, 

VizaSlar KL4 Sprcadshr-ot & DataBase lor CM Jg no 

Vi/.iSiar Xia Spread & Obase • E>ira Graphics lor CM ijg 00 

DISKS (Eiampks) 

5 25" SS.DD Precision (10) , ,.. fjg 

5 ?5" DS.DD Precision (10) ,,,„, ""' ' 'mS 

3 5" ps,Op Goldstar <lb> '. ..SIM 

DELiVEtfv 4 daV'cS^ea't'day Ci2 Soitware & small items FREE Make cheques payatw to 
AOD IS% VAT TO ABOVE PRICES 

DELTA PI PROCESS INTERFACE FOR COMMODORE 64;12S 

0 Analogue Inputs (12 bit) & 32 Digital Input'Oulpul lines 



199.00 
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C64 PROGRAM 



Diskit 4 



T o continue our special series for disk users, we bring 
you a routine which will foil those would be hackers 
from stealing your thunder. 

By Les A Han 



ow often have you written a 
rful utility or program routine, given 
. to a 'friend' only to discover at a later 
ime that somebody else has 'gone in' 
and taken the credits. Annoving isn't 
it! 

Also there are a certain number of 
users that lake delight in corrupting 
software by changing the text routines 
etc. 

This program routine provides the 
user with the facility to scramble code 
lints making the would be hacker's job 
thai much more difficult as the 
scrambled code disguises any text. 

idling 1 1 In 

ike sure that sufficient room exists 
the disk prior to 'booting' up 
1G. SCRAMBLER": occasionally 
le extra disk block is used on the 
saved file. Press any key on the 
keyboard to enter the scrambler code, 
enter the filename of the program to be 
scrambled and press RETURN losian 
the sequence. 

The program is then loaded, 
scrambler and saved back to disk as 
-FILENAME' where filename is the 
name of the program. 

The routine adds 70 bytes to the 
saved code so the only limitation on 
this routine is that the original 
program must exist between $0X01 and 
SCFSE. Even if 202 blocks are used 
there still mav be sufficient room on 



the disk. As I am sure you are aware, 
each block is allocated 256 bytes but all 
may not be used. 

Once the save process is completed 
the program exists in memory as the 
finished product and can be confirmed 
as successful by entering RUN. 

The program must be typed in 



exactly as listed and saved prior lo 
running. Error trap routines are 
included to ensure that the data as read 
is correct. The program, when run. 
stores the relevant code at a temporary 
address of SS00 and when prompted 
relocates the working program to Basic 
($0801 ) and saves the program todisk. 



PROGRAM: SCRAMBLER BOOT 



SP 



SP 



AO 10 Ml-32768:M2-34672:CH-0 
97 11 PRINTCHRStl44)CHRSC147:i 
L3 12 P0KE52 , 150 : PQKEBB ,120: POKE 

53280 , IS: PDKES32BI , 12 
94 13 PRINT 

BF 14 PRINTSPCCB)CHRSC18)"CSU,S* 
52, SI 3 

BE 15 PRINTSPCCBJCHRSUBV'CS-, 
CSS, 5-3 

B4 16 PRINTSPCCBJCHRSCIBVCS-, 
C4JDATA STATEMEMTC5PC3, S-3 

3C 17 PRINTSPCC8)CHRSC1B)"CS-.SP 
CSS, 5-3 

E5 18 PRlMTSPCC81CHRS(i8)"CS-l 
TO MEMORY. ROUTINE CS-D 

4A 19 PRINTSPCCBJCHRSC18)"CS-,SP 
CSS , 5-3 

SS 80 PRINTSPCCBJCHRSClBr'CS-.SP 

CSJBY LES ALLANC5PC5,S-D 
SO 21 PRINTSPCC8)CHRSC1B3"CS-,SP 

SC SS PPINrSPCCB3CHRSClB)"CSJ,S- 
SS.SK3 

AO 23 PRINT;PRINTCHR5C15S> 

42 24 PRINT" THIS ROUTINE READS 

THE DATA STATEMENT, " 
B0 SS PRINT 

17 SB PRINT" COMUERTS FROM HEX 

TO BINARY AND POKES" 
B2 27 PRINT 



C4 

84 
IS 

S3 
DO 
BB 

CF 

32 



28 

DB 
13 



EC 

01 

5C 
10 
CE 

16 
AD 



28 PRINT" CODE BACK TO THE 
AREA OF MEMORY FROM" 

29 PRINT 

30 PRINT" UHICH IT WAS PRE 
UIOUSLY GENERATED. " 

31 PRINT : PRINT 

32 READCODEE 

33 LB e ASCCRIGHTS(C00E5, 1)1-48 
: IFLB>STHENLB-LB-7 

34 HB-ASCCLEFTSCC0DE5,lJ3-49< 
IFHB>STHENHB-HB-7 

35 PRINTSPCC55CHRS(5)"READING 
MEMORY BLOCK . . . " ; Ml : PRINT CH 

RSU45) ; 

36 P0KEN1.HB*16+LB-:H1-M1*1:CH 
-CH'HB'LB: IFMKM2THEN32 

37 IFCH-289B4THEN39 

3B PR INT "CHECK 5UM ERROR - CH 
ECK DATA STATEMENTS' ":PRtNTCH 
RSC19>:END 

39 PRINT" HIT RETURN TO SAUE 
COMPLETED PROGRAM" 

40 GETKEYS: I FKEYSOCHRIC 135TH 
EN40 

41 SYS34S67 

42 : 

43 I i :::::: ; DATUM S 
TATEMENT5 ttini iltlt Mlstl 

44 i 

45 DATA OO.OB.OB.OO.OO.SE.SB, 
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GC 



B7 



AF 



C2 



GC 



6A 



7D 



53 



03 



DO 



7F 



33 



58 



BD 



45 



03 



50 



□ 7 



11 



CD 



!3'i 



30 , 36 , 31 . 00 , 00 . 00 , S0 , S4 . E5 so 
45 DATA AS,0C,BD,e0,D0,BD.ei, 
O0.EA,A9.36,DS,01 ,4C,BB,BE 7E 
47 DATA 0I,A2,00,BD,E0,14,9D, 
BO.OB.EB, E0.70.D0, F5,E0,44 <i E 
4B DATA E5,Ag.0C.BD,e0,D0,eD, 
ei.D0,Ag,00,eS,FB,A9,0e.BS 75 
43 DATA FC,A0,01.Bl,FB.49,Rr, 
91 , FH . AO , 20 , DO , 49 , 03 , BD . 50 0S 

50 DATA D0 ( C8,D0 ( EF,E6,FC,AS, 
FC , C9 . OB , DO , E7 , A9 , 00 . BD , 00 , 7 

51 DATA 08^9,37,85.01,20,60, 
AG, 50, BE, AG ,4C, AE, A7 , EE , EE Pr 

FB 52 DATA 47 . 4C , 7C , FE , B3, 4E , 4E, 

3E,3C,2l,39 1 3C,2F,e3.4E,'lE nr- 

53 data 30,2d ( 3c,2f, 23.2c, 25, 

2B,3C,4E,4E,B3,6E,DF,66.6B ,r 

54 DATA 6E,F?,CB,'56,47,4C,7C. 
FE , B3 , 4E , IB , FD , B3 , GE , BE , 66 F7 

55 DATA BB,6E 1 F7,CB 1 56,47,4C, 
7C,FE.B3 1 4E,16,FD,B3,EE,B7 D B 

56 DATA 66,69, GE.F7.CB, 56,47. 
4C.7C.FE,B3,4E,04,FD 1 2C 1 37 4C 

57 DATA 4E, 03, FD, 22. 2B, 3D. 4E. 
2F.22,22,2F i e0,4E.04.FD,B3 sa 
SB DATA 6E,73,67,6G,6E 1 F7,C8. 
56 . 47 , 4C, 7C, FE , B3 , 4E , 1G , FD SD 
53 DATA B3,6E,eF,B7,E7,6E,F7, 
Ca,56,47 1 4C 1 7C 1 FE,A4,AE 1 16 Fl 

60 DATA FD.A5.GE. 27,67, B4.6E, 
F7,54,F7,BE,16,67,B5 1 GE.F7 7E 

61 DATA 4C 1 F5,4E,4E,3A I 27.3C, 
eB.5A.4E, 51 , 58 , 4E , 3E , 5B , 21 6F 
G2 DATA 3Z,S3,SB,HE,a3,eF ,83, 
27, 30,29, ME, SB, 2F, 22. 3D.2B B0 

63 DATA 4E.4E.2D,22,2F,27,23, 
3D.4C,GE,C3 ( 67,G2,6E,F7,4C 19 

64 DATA F5.4E,4E.2l.20,4E,37, 

21 .aB.sc^E.aD.ai.eB.aA.as so 

65 DATA 2F,3C,2B.4E,2B.3S.3E, 
22 . 21 , 27 . 3A . 3D , 4E , 4 F , 04 . FD AC 
B6 DATA 4E.4E, 39. 2B. 22,22. 4C, 
6E 1 BB,57 I 63 1 6E.F7,4C,F5,4E S3 
67 DATA 4E.3A,26,27,3D 1 4E,4E. 

SE.sc.Bi.ffa.aceF.ea.iE.ac ci 

6B DATA 21, 3B.3A, 27,20. 2B.4E. 

3D,2D t 3C,2F.23,2C,22,2B,3D 62 
G3 DATA 4E,2D,21.2A,2B,4C ( 6E 1 
6B, 64 , 60 , 6E , F7 , 4C . F5 , 4E , 4E D2 

70 data 3fl,Sl 1 4E t 4E,3E,3C,B&, 
38 . 2B , 20 , 3A . 4E , 3A , 2B , 36 , 3A 9E 

71 DATA 4E,4E,28.3C,21,23.4E 1 
2C, 2B. 27, 20, 23, 4E, 2D, 26. 2F 6F 

72 data 50,53,2b,2a,4c,6e,65, 

64 , 61 , 6E . F7 , BE . 54 , 54 , 7E . 6E D4 

73 DATA F7,4C,F5,4E,4E ( 3D.27, 

23.3E.22.37,4E ( 3A.3C,2F.20 B6 

74 DATA 3D. 28, 28,30,46^. 26. 
SB,4E,3E,3C,21,23.3C,2F,23 Bfl 

75 DATA 4E.3A. 51. 4E.2F.4E.20, 
2B,39,4C,6E,07,64,7F,6E,F7 37 
75 DATA 4C,FS,4E.4E.2A 1 27,3D, 
25 , 4E, 3E , 3C , 27 , 21 , 3C . 4E , 3A 57 

77 DATA 21. 4E.3C.3B.20, 20,27 
20.29 1 4E,3A,26,27,3D,4E.4E BO 

78 DATA 3E,3C,21.29,3C,2F,23, 
42, 4C, EE , FG , 64 , 7C, EE. F7 , 4C 32 

79 DATA F5,4E,4E,2B,20,3A ( 2B, 
3C.4E ( 37.21,3B 1 3C,4E,30.27 CB 
B0 DATA 20,29. 22. 2B.4E.2D.2G, 
2F , 3C, 2F , 20, 3A . 5B , 3C , 4E . 2D Fl 

81 DATA 21,eA,2B,4E.5F.20,eA, 

4C.EE,09.E4,7D,6E.F7,4C.F5 D7 

82 DATA 4E,4E,2F,2B,2A.4E,3A, 

26, 2B, 4E.3E.3C. 21 ,3A,2B, 2D B3 
B3 DATA 3A.27,21,20,4E,3C,21, 
3B.3A,27,20,2B,4E,22 I 21.2F BA 

84 DATA 2A,3D,4E 1 2F,20.2A,4C, 
GE,9B.G4 1 7A,BE,F7 1 4C,F5,4E 40 

85 DATA 4E,3D 1 2F ( 38,2B 1 30 ( 4E. 
3A,P/G,eB,4E,B0,2B,33,4E 1 2B 2C 
B6 DATA 27,22, 2B,4E ( 3A,26,3B ( 
3D, 54, 4E, 49, 43, 28 .27.22.2B C4 



3A 



AA 



7E 



79 



9F 



8A 



96 



FA 



55 



CB 



5A 



EE 



2F 



D3 



F7 



B7 DATA SG.eF.ea, 2B.49.4C.ee, 
4B, 55, 7B, 6E . F7 , 54 , F7 . 54 , F7 
BB DATA CB,5A,47,4C,SB,2B.20, 
SA^B.SC^E.BE.SC.Sl.SA.SB 
83 DATA 2D,3A,27,21,20,4E,2D 
21 i 2A,BB,4E.2D,26,2F,3C.2F 

90 DATA 2D,3A.SB,3C,4C.SE.59, 
65.7B.6E. CF, 25, 4A.S4, E5.2S 

91 DATA 4A,DC,4C,4C.C3 1 5C,5C, 
GE, 20, 65, 79, BE , 2F, DC, A8 , 45 

92 DATA 25,4A,47,6E,17,6S,76 ( 
5E.F7,4C 1 FF,4E,07,FD,37.21 

93 DATA 3B.3C,4E,ea.Sl,2A,2B, 
4E,20,3B,23,2C,2B,3C,4E,27 
34 DATft 3D,4E.54,4E 1 08,FD,F3, 
07. FD, 4C, 55.2F , 6E , E7, 65, 77 
9S DATA 6E.EF,3ft,DC,SF,CA,5F. 
5B,5E.5E.S4,EC.BE 1 D6, 65.74 
9G DATA 6E,F7.4C 1 FF,4E,26,FD, 
4C,6E,A2,65,75,6E 1 F9,5A r SA 

97 DATA 50,59. 42, 2F, S4.F9.SB, 
5E,5A,56,42 I 2F.6E,B8,65 1 72 

98 DATA 6E.F0 1 5A 1 5E.57,5B,6E 
03.FO.25.EE.GE.6E.CE.BE.6E 
39 DATA 2F.6E,EB.6E,04,FD,3A. 
BE , ES , 55 . CE . BE , 6E . BO . FF , FD 

100 DATP BO, FF, FD.BO, FF, FD. 80 
, FF , FD , 80 , 1 7 , FD , CC , GE , 03 , 7E 

101 DATA 7F,F3,7E,EF,eB.BE,lE 
,BE„9B,CC,6E.03 1 52,7D,F3,52 

102 DATA 6D.B6,6E,AA,BE,9B,22 
, 52, ED, 80 , 33, FD, FF , FE, FE.4E 

103 DATA 2B,20,3A,2B,3C,4E.3E 
. 3C , 21 . 29, 3C, 2F , 23, 4E . 20 , 2F 

104 DATA 23 1 2B,4E 1 51,4E.4E,7F 
, 0B, 10, FD , FF , F3, 10 , FD, GB, 6E 

105 DATA B0,72,FD,2B 1 20,3A 1 2B 
.3C.4E.3E.3C.51.B9.3C.eF.e3 
105 DATA 4E.20.5F, 65,66, GE.6E 
, FO, 5C , 5E , 5B , 5F , 6E , 03, FD, CC 
107 DATA 5E,D3.73.6G.F3 ( C9,6C 
,86, BE, 37, BE, 9B, 22. C9.6C.C7 
10B DATA SB,EB,6F,CC,GE.03,GE 
,E6,F3,6E,66,B6,BE, 1E.BE.9B 

109 DATA 4E,2A.88,C7,62,E3,4E 
,BE ( E3.4F ( BE,C7,GE,EB,95,C7 

110 DATA 66.EB,92 I CE,6F,DF,35 
,27,4E.FF,95,C3.4E I BE.27,6D 

111 DATA E3 , 4E, BE, A5 , BE , Bl , BB 
, 92, CB.92.A7.be, BE, B3.C7.6E 

112 DATA E3.5E, 66, C7, 59, EB.6F 
.4E.0E,CB,4E,EO.CB,ee,C0,C9 

113 DATA B0.FF,FD,S0,C0,FD,CC 
.BE.EO.CS.EC.DS.SE^E.BE.eB 

114 DATA 4E, BC.91.BB.be. SB. IE 
.BA.91 ,9E,95,A7.63.3E,77,A7 

115 DATA 7A.BE.6B, A0,'C9.6C.22 
.06,70, 8.0. C9.6C.C0.C9, EC, F3 

116 DATA CG,6C.4E.BC,91,22,22 * 
, GD, C7, GE , C4 , C5, 4E , D4 , 91 , C3 

117 DATA C9.6C 1 CC.C7,CE.6C,4E 
.D3,91,C7,GE 1 4E,BB.9l,EB,95 
11B DATA E0,SD.6F.EA,92,E2.5A 
1 5F,CE,EE,D7,6E,66,FF,9S,A6 

119 DATA AE.lE.BE.gB.CC.BE.DS 
.7E,GF,F3, GF.G6.B6.be. 01. BE 

120 DATA 9B,C7,58,EB.6F,C7,6E 
,EB,S5 1 C7,E6.EB,32,CE,1E.DF 

121 DATA 95 i e7.4E.FF,95,A6,BE 
,99,BB.92,CB,92,A7,BE,BE,B1 

122 DATA B0,C9,6C,C7,43,E3,C6 

.ec.ca.cg.Ec.cc.CE.cE.Bc^E 

1B3 DATA D3.91,C7,6F 1 EB,45 1 C7 
1 66,EB.42 ( 7G,C7,1E,03,5D,SF 

124 DATA C4.C7,EE,03,SA.6F,C5 
. C7 , 45, 4E.BG. 91, 22, 0B. 90, BE 

125 DATA 0C,F0,4F,66,6F,6E,F7 
, A9, 4G, 5F . 5A , S3, 47 . 54 , F9, SB 
12G DATA SD.SC.SG.SE^B.SF.SB 
,54.F9,SB,5D.SC,56.SF.42.5F 
127 DATA 5C , 6E , BB , 66 , 6C , 6E . F7 
,CB,56,47.4C,7C ( FE 1 BB.AE,16 
12B DATA FD. A7.5E, 07,66. 6D.6E 



CA 



OP 



4E 



A3 



Ell 



10 



CA 



EA 



21 



3F 



79 
IF 
F0 
75 
FB 
FC 
15 
A5 
58 
7E 

ee 

3D 



AP 



B6 

4S 

2F 

BB 

Dl 

EA 

ES 



AA 

FF 

IE 

3E 
9F 
26 

E9 

CC 



.F7,CB,5B,47,4C.7C,FE,B3 1 4E 
123 DATA 1G,FD,B3 ( 6E.E3,66,6A 
, 6E, F7, CB, 56, EB, EO, E3 EB, EB 

130 DATA 7S.D9,DB,DD ( DA,EB.03 
,FD.49,EB,56.F6.E3,7B,4C,E9 

131 DATA 03,0B,B2,3B.1E,A7,4C 
.E9.42,DD,6E,EA ) 49 1 EB.56,EB 
13B DATA FF,76,EB,E3,03,0B,98 
, 3B . IE , CB , AF , 0E , 42, E7 , G5. CB 

133 DATA 3B,66.CA,3B,4e,EB,5E 
.10,42,E3.5E,17 t 4B,EA.SA ( 10 

134 DATA fle,EE.7ft.l0.4B.CB.3B 
,A2 t EB,66,CB.3B,e3,3B,04,0D 

135 DATA 17,4E,17.22 ( 3B,3B,0C 
.^.EB.BS.EB.Ea^e.DC.BE.EA 

136 DATA CB.eB^D.CB.BS^D.A? 
,45,4C.05,05 ( AC,A7 1 A4.AC,AC 

137 DATA 32.9E,9C.9A,9D,AC.03 
. FD , OE , AC, 11 . Bl , A4 . 31 , OB , AE 

138 DATA 44 1 4C,F5,7C,59,E0 0B 
,AE,05,9A,29,flD,OE,AC,ll DC 

139 DATA BB,31,AC,A4,44,4C DC 

.^c.sg.ac.EB^g.os.Ao.ei.ec 

140 DATA 7C,21,BD,7C.05,AC,29 
.57,05, A4, e9, 50, 0C, AD, ID, 57 

141 DATA ES,EB,3D,57,01,BC,7C 
.ES,AF.21,BC,7C,54,7C 1 43,4A 

142 DATA SO,03,S0,6S ( 7C,7C 4B 
, 05, AC , 21 , AC, A4 , 05 , 9B, 29 AD 

143 DATA BC,CC,0A,8C,25 t 0A.E0 
, 02, 0B.42, 42, A2, 00, BD, 6D, OE 

144 DATA gO.lO.Ol.EB.DO.F? flB 
, 34 , BD, D4 . OE , 90, 00 , 03 , E8, DO 

145 DATA F7 , EA , EA , A2 , FF , g A A3 

.SO.BS^O.SB.Eg.Ol.BS.FE.AB 

146 DATA 15,85,2E,Eg,00,8S.FF 
, AS . 2A , B5, FC , A3 , 0E , B5 , FD , AD 

147 DATA 21,D0.B5,FB,4C,52,01 
.00,00,00,00,00,00,00^8 0a 

14S DATA 00.00,gE,32.30,36 31 

.OO.OO.BO.nB.BO.BD.lD.OB.aD 

149 DATA A7,02 ( EB,E0,53,D0 F5 
,4C,A7 1 02,fl3,36 | BS,48,C5 l FC 

150 DATA A5,FC,C9,FF,D0.O2,C6 
.ED, 68,60,48^0,20,00. 43 03 

151 DATA BD,20,D0,C6,FE,AS,FE 
, C9 , FF , DO , 02 , C6 , FF , 68 , GO , A0 

152 DATA O0,B1,FC.C9.FD,DO,18 
.EA.EA.EA^O.SO.Oi^l.FC.AA 

153 DATA e0,30.01,Bl,FC,91,FE 
.20.3D,O1.CA,O0,FB,F0,05 31 

154 DATA FE.20.3O,01,A6,FC,CA 
.BG.FC.EO.FF.DO.OB.CB.FD.AS 

155 DATA FE.C3,1F,AS.FF,E9.0B 
.BO.CB.AS.FB.BD.eo.DO.Ag.a? 

156 DATA BS,01,e0,60,A6,e0,eE 
, A6 . A2 , 1 F , BD , 1 0 , 01 . 3D ( 00 ( eB 

157 DATA CA.D0.F7,A9,FD 4C 34 
, 03, 4C.AE.A7, EE.EE.EE.EE.EE 

5*™ A9 . M .eS,FB,BS.FD.A9 
.BO.eS.FCAS.aB.BS.FE.AO.OO 
153 DATA Bl,FB.9l.FD.CB,D0 f F9 
.EB.FCEe.FE.AS.FC.Cg.flO.DO 

160 DATA EF , A5 , BA , AA , AB , 20. BA 
, FF , AS , 0D , A2 , 55 , AO , 87 , 50 BD 

161 DATA FF,A9,01,B5,2B.AS.08 

, B5 , 2C , AB, 2B . A2 , BB, AO , 0F , 20 

1GB DATA DB.FF.4C, 66, FE.5B.S2 

1 47,2E,53,43 1 52,41,4D ( 42.4C 

163 DAT* 45, 52, EE, EE.EE.EE.EE 

.EE.EE.EE, EE, EE, EE, EE.EE.EE 
164 

165 i 

166 : : . 



: I 1 



? It I ill i 



167 : PROGRAM SCRAMBLER BY L 
ES ALLAN 

168 i 



CE 169 

PORT 
2A 170 
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Commodore 64 
Productivity 
Software Winners 



- 



Superbase is the most powerful 
Database System ever developed 
for 8 bit computers. Why? 
Because not only can you access its 
commands from menus but you can 
string them together with BASIC 
commands to form your own 
complete programs. 
Superbase can import data from 
and export to other programs via 
sequential files. In addition the 
C-128 version will load together 
with the Superscript word 
processor to create a completely 
integrated office system. 




Jh<- Pntgrammafaia Deuba ■> to- your 

Commodore 64 



Commodore 64 disk 

now only £49.95! 




FROM THE UM£RS OF VOVSTAR 



90WWCATH) HMD 



Superscript gives you everything 
you need for professional word 
processing in one easy-to-use 
package. Its menu command 
structure puts you immediately at 
ease, with no complicated 
commands to memorise, yet 
Superscript combines business- 
style editing, spell checking, 
calculator, row and column 
arithmetic and full mail merge 
facilities. The phrase glossary 
feature enables you to store whole 
passages of text, or command 
sequences and recall them with a 
single key. 

Commodore 64 disk 

now only£39.95! 



PracnCalc II combines a fast, 
easy-to-leam spreadsheet with 
database and word processing 
functions all in one powerful 
program. Set the width of each 
column individually on a 
spreadsheet up to 100 columns 
wide by 250 rows deep. With 
PractiCalc II you can sort 
information numerically or 
alphabetically, and carry out 
searches through columns or rows 
Using its built-in word processing 
you can prepare impressive 
financial reports and documents 
with the utmost ease. 

Commodore 64 disk 

NOW ONLY £39.95! 





Picasso's Revenge comes 
complete with light pen. powerful 
graphic software and print utility. 
Enjoy hours of fun creating 
computer art and graphics. Simply 
point the pen at the screen and add 
the colour as you go! Draw in 18 
different colours using 8 brush 
widths. Choose from 35 textures or 
define your own. Zoom in for 
detailed work. Picasso's Revenge 
is compatible with most popular 
matrix printers and will also print 
colour pictures created with other 
graphics packages. 



Commodore 64 disk 



£29.95 



Superbase is recognised as the 
leading database system for 
Commodore computers, with more 
than 100.000 users of 10 national 
language versions worldwide. 
Now Dr Bruce Hunt has produced 
the first in-depth guide to using the 
Superbase system, from first steps 
through to advanced programming 
techniques. The wealth of hints, 
tips and practical examples makes 
Superbase: The Book required 
reading for anyone working or 
contemplating working with 
Superbase. 



194 pages 



£11.95 




Simple stop by slep uanm lot 
mar.wtfng yw» compute- keyword 




Now you can acquire and perfect 
valuable keyboard skills in the 
comfort of your own home with 
Supertype. Supertype is not just a 
typing tutor, but a professional 
keyboard trainer. Supertype will 
teach you and your family how to 
type in a way which can be applied 
to any keyboard, without 
expensive typing classes or travel. 
Go from tap-tap to type-type with 
Supertype! 



Commodore 64 tape 

Commodore 64, 
Atari XL XE disk 



£14.95 
£15.95 



Super Diskdoc is the ultimate 
Commodore disk utility program, 
and the best protection there is for 
your valuable data. Zoom in on the 
bytes on your disk, interpret them 
in hex, ascii or plain English, make 
any changes you want, then 
replace them. The benefit of Super 
Diskdoc is the extra security it 
brings you. You know that in the 
event of an accident to your data, 
you have the best tool available to 
repair the damage. 



±1 



i-i»i(jiM wm will* 

l* Win 

CnmmoOix* Computet 




Commodore disk 



£19.95 




Quizzes test your comprehension 
at the end of many lessons! 
On-screen illustrations, sound 
effects and full-colour interactive 
graphics make learning easy and 
interesting. The PROFESSOR is 
your ONLY choice for an all-in-one. 
thorough tutorial about the 
Commodore 64 1 

Commodore 64 disk 

£11.95 



Available from your local dealer or directly from 

Precision Software Ltd. 6 Park Terrace, 
Worcester Park, Surrey KT4 7JZ 




sPROFESSOR 

An in-depth self-tutorial for the 
Commodore 64 on a two-sided 
disk. This menu-driven tutorial 
covers every aspect of your C-64 
BASIC, keyboard, sound, music, 
simple and advanced graphics. 



P~— Telex 8955021 Precis G 

Software 01-330 7166 




C16 
Games 

Specially for our C16/Plus/4 readers, we 

bring you a selection of the latest 
entertainment software for your computer. 
By Paul Eves 



DIAMOND MINE 



D 



iamond Mine is one of those games that is difficult to 
get to grips with at the start, but for some reason you have to 
keep having 'just one more go'. 

The idea is to guide your pipe through the mine to reach 
the diamonds. You have to avoid contact with the walls and 
bugs, otherwise you lose that much pipe and you have to 
start all over again. On each level, the length of pipe you have 
to start with gets less and less, this is shown at the top left of 
the screen. 

Movement of the pipe is one of those infuriating types 
of control. Once you start to move, you cannot stop. 
Therefore you not only have to be accurate, you must also 
have quick reflexes. 

Although this looks a very simple game, there is quite a 
lot of hidden strategy involved in actual play. Pick the 
shortest route to a diamond, not the easiest, for example. 




Although the graphics are simple, most of the screen is 
comprised of wall. I quite liked them. Overall, a difficult 
game to master but well worth the effort. 



Touchline 

Title: Diamond Mine. Company: Blue Ribbon Software Ltd, 
CDS House, Beckett Road. Doncaster. South Yorks Price- 
£1.99. 

Originality: 5/10. Payability: 7/10. Graphics: 7/10. Value- 
7/10. 



MAGICIANS CURSE 



remlin Graphics has produced one of the better games 
for the C16/Plus/4 for some time, with Magicians Curse. 

'Long ago. this land was inhabited by an evil magician. 
The land is now uninhabited etc.*. so the inlay informs you. 
It's surprising how many evil magicians used to exist. 

The prime object is to search this land of 48 screens and 
secure for yourself a golden statue. Before you achieve this 
goal however, you must also collect seven talismans. These 
can be found in various places just lying around. 

Whilst you arc busy running from screen to screen, your 
energy is quite understandably getting less and less" To 
counteract this, you need to either drink some potion, or eat 
some food. A couple of the locations will need a key to gain 
entry, whilst the underground caverns will need some light I 
source to navigate. 

Naturally, it is not quite this simple. There are the odd I 
vampire bats lurking around, and falling apples to dodge. Be I 
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careful which potions you eat. one of them is poisoned (find 
the antidote quick). 

Considering the limitations in programming the CI6, 
this is quite a good game. I especially liked the animation of 
the hero, no flicker to be seen anywhere. Also the stars 
twinkling in the night sky is pleasing. Well done Gremlin. 

Touchline 



Title: Magicians Curse. Company: Gremlin Graphics. Alpha 
House 10 Carver Si reel, Sheffield. SI 4FS. Price: £6.95. 
Originality: 4/10. Play-ability: 6/10. Graphics: 7/10. Value: 
WW. 



DIAMOND MINK II 



aving completed Diamond Mine, you have now 
invested all your new found wealth into opening an even 
bigger mine. Diamond Mine II is virtually the as its 
ccessor except that there are a couple of variations. 
In this version you have an assistant that keep your 
motor going. This time you can suck the nasties up 
o your pipe, however after a time they will re-appear, so 
waich out. 

If you try to cross over your path, or go back the same 
Way, a life is lost. You can however retract your pipe by 
preying the return key. This feature of the game makes it a 
lot better to play than the original. You now have the ability 
to plan your tactics a lot better. After the 10th level the 
screens become 'invisible', making your taks that much 
harder. 



Touchline 

Title: Diamond Mine 11. Company: Blue Ribbon Software Ltd, 
CDS House. Beckett Road. Doncusier. South Yorks. Price: 
£1.99. 

Originality: 5/10. Plavahilitv: H/10. Graphics: 7/10. Value: 
7/10. 



PINPOINT 

or those of you that have seen Marble Madness. 
Pinpoint will hold no mystery. The concept is the same. You 
have to reach the white flag with your spinning top. Having 
achieved this, you go on to the next level, 

Anco has here produced a game that should be very 
popular. I say should be. but I have my reservations. The 
main problem, is that the game is just too difficult to play 
and enjoy fully. Control of the lop is via the joystick, and you 
need to be very precise in your movements. 

There are the usual steep slopes to climb, and chasms to 
leap. The downward slopes need to be tackled very slowly 
otherwise you lose your top off the edge. Understandably, 
sound is somewhat lacking, and I fear you will soon tire of 
the *dit. dits' everytime you lose a top. 

The inlay card informs you that there arc 10 levels of 
difficulty, but I must confess to only reaching the fourth one 
before abondoning the play. The graphics are fairly good, 
being the two colour variety. 

Lovers of Marble Madness and Spindizzy will obviously 
love this one. as for (he rest of you. I have doubts. 

Touchline 

Title: Pinpoint. Supplier: Anco Software, 4 Westgate House, 

Spital Street. Dartford, Kent. Price: £5.95, 

Originality: 5/10. P/ayabililtv: 4/10. Graphics: 6/10. Value: 

6/10. 




SPIKY HAROLD 



irebird has come up with some real winners in the past, 
but I don't think that Spiky Harold will be one of them. It's 
a nice enough game, but I think it lacks that inexplainable 
quality of 'moreishness'. 

The idea is that you have to help Harold collect as much 
grub as possible, to help him hibernate for the winter. The 
grub in question consists mainly of apples, grapes, 
pineapples. (What no nuts?) and wine. (Beware: not too 
much). 
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You have to visit various caverns to collect the said grub, 
each is filled with nasties of varying types. All the nasties 
have one thing in common, that is. they kill you on contact. 
This isn't too big a problem seeing as you start off with 19 
lives. 

The animation of the nasties is done very well. My only 
gripe is the 'Character Delect' routine. It takes some lime 
before you can really judge safe distances. 

In your wanderings you will, from lime to time, come 
across a coin. Picking this up will give you one extra life. Just 
one point, the weatherman has predicted a severe frost in the 
next 24 hours. This would obviously kill our Harold, so you 
must succeed in your task before the time runs out. 

Spiky Harold, is basically a platform game, which we 
either love or hate. Overall not a bad attempt. 

Touch fine 

Title; Spiky Harold. Company: Firebird. 74 New Oxford 

Street, London WCIA IPS. Price: £.1.99. 

Originality: 4/10. Play-ability: 5/10. Graphics: 6/10. Value: 

7/10. 



DANGERZONE 



here is no escaping the fact that some people enjoy the 
idea of blasting anything that moves. It must be an inbuilt 
desire that humans suffer from. Dangerzone lets you do just 
that. 

As test pilot for the XT/99 Fighter come reconnaisance 
ship, you have to blast your way through 20 levels of asteroid 
belts. The higher the level. Ihc faster they come at you. There 
are also the odd wave of alien craft to beat as well, so you 
need to keep your mind on your flying or else. 

The scrolling is definitely smooth, and on the higher 
levels fast as well. My only real criticism, islhat you can only 
move in one of two directions (up or down). 

Your ship is equipped with rapid fire lasers. However 
constant use of this facility soon depletes your weaponary, 
so use this with caution. 

Flying without firing will increase your lire-power but 



watch out. The action is fast and furious, but I feel that 
couple of hours play is more than enough of this one. 

Touchline 

Title: Dangerzone. Company: Codemasters, 1 Beaumon. 
Business Centre, Beaumont Close. Banbury OXI6 7RT. 
Originality: 3/10. Plavahility: 6/10. Graphics: 6/10. Value 
5/10. 



ASTRO PLUMBER 



ou can be forgiven for thinking that you have seen thi 
game before. The truth is, you have. I know this cine bcttcrasl 
Super Pipeline and Super Pipeline II by Taskct on the 64 
I am not putting this down though. It's a very good clone 
You are the maintenance man just arrived from Earth. You 
job is to repair the leaking air pipes that serve Colony II o 
the moon. (The underground caverns are inhabited by th 
usual nasties that have to be avoided. To aid you in this tas 
you are wearing a jet pack, which I couldn't quite master 
You use your Plasma laser to repair the pipes. Bu 
excessive use drains your supply, so use with caution. You 
can leave a screen without completing all repairs, but when 
you return to that screen, the leaks have re-appeared. 

You can use the air tanks on the surface of the moon to 
replenish your supply, but unfortunately you cannot use the 
jet pack whilst on the surface. When the pressure indicator! 
for the level you arc on shows full, you will be awarded 
bonus score, and you then progress to the next round, f 

Touchline 

Title: Astro Plumber. Company: Blue Ribbon Software Lid 
CDS House, Beckett Road, Doncaster, South Yorks. Price, 
£1.99. 

Originality: 5/10. Playability: 5/10. Graphics: 7/10. Vol 
7/10. 
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SCORCHING IDEAS FROM HI-TECH TRII DRir 
MADE SPECIALLY FOR YOUR 
COMMODORE 64/128 



ill 



OR DISK 

UIITHTHK 



the 



expert 

CARTRIDGE 



► TAPE TO DISK 

► DISK TO TAPE 

► DISK TO DISK 

► TAPE TO TAPE 



US*""^ 

• G* rt Wi ' h music p«W«»- 



ONLY£37.50 

Easy to use plug-In system 
that outperforms all 
other similar products. 

Programs are saved in one file 
Freezes and saves programs to disk or tape 
Now handles some Multipart programs 
SB • Programs compacted to reduce diskspace used 
B • You can save 3 or more programs per disk 
fm • Reloads most programs in less than 30 seconds (disk) 
|H • The cartridge is not needed for loading back 
III • Cartridge uses RAM and disk-based software 
g| • Instant upgrading. Only £2.00 exchange disk /tape 
III • Use the machine code monitor to cheat, gain 
extra lives or restart the program, etc. etc 

iff The Expert 8c ESM transfers even 'Expert Proof games. 
||j Including games no other similar cartridge can handle 



[ 



THE ORIGINAL EXPERT IS STILL AVAILABLE FOR £31.95 

DOES AIL BUT 6 GAMES! 



ESM ADD-ON 

AVAILABLE FOR 

ONLY £7.95! 



TRILOGIC 




MAKES YOUR OLD EXPERT 
/s EQUAL TO THE NEW 
V EXPERT + ESM. 

y£ — INCLUDES FREE UP GRADE DISK 
FREE CATALOGUE - SEND loD STAMP 



MAIL ORDER Dept YC 
29 HOLME LANE BRADFORD BD4 OQA 
CALLERS 329 TONG STREET 
BRADFORD BD4 9QY Tel (0274) 684289 




1 Please send equipment as ordered 
| Name 



SPECIFY DISK OR TAPE — — 



*'t"<' 



| Add-ess 



»»» *« 



Complete ths coupon with your name/address etc ond atroch lo vour 
oider ond payment /cheque 

Post oil to Tnloox: Dept YC 2° HOLME LANE BRADFORD BDd OGA 



SEND SAC 
Of JAILS Of EITHER 



• FAST MAIL ORDER SERVICE • PROMPT DESPATCH 

• ALl PRICES FULLY INCLUSIVE PLUS lO DAY MONEY 
BACK GUARANTEE ON ALL BACK-UP DEVICES. 
ORDERING: WRITE OR PHONE / 

PAYMENT BY CASH CHEQUES PAYABLE TO TRILOGIC / 
POSTAL ORDER OR ACCESS EXPORT ADD £lOO EXTRA 
PAYMENT IN STERLING ONLY PLEASE 

All prices include VAT & P&P 





The OXFORD BRIDGEJ>rogram 

An Exciting New 
Rubber/Duplicate Bridge 
Simulation 
for the 
Commodore 64/128 
The Oxford Bridge Program is an excellent all round bridge 
simulation for beginners and experienced players alike. If you 
have never played before, you will enjoy learning this fascinating 
game at your own pace, with the computer playing both as your 
partner and as opponents. Alternatively, you can play with one 
two or three other people, the computer then filling in just the 
missing hands. If you are a club player, you will find the program 
an excellent tool to sharpen your game between duplicate 
sessions. You can practice your bidding system with your regular 
partner, play and replay interesting hands against computerised 
opponents and compare your score with that of your rivals' using 
the unique duplicate mode. For all players The Oxford Bridge 
Program is packed with features and enhancements. Once you 
start playing you will never want to put it down! 

FEATURES INCLUDE: 

1. Computerised bidding, 
contract play and 
defence. 

2. Any number of players; 
computer will partner 
and/or oppose. 

3. Rubber and duplicate 
bridge modes. 

4. Full scoring capability.' 

5. Review of card play. 

6. Hand replay and 
contract selection. 

7. Storage and retrieval of 
hands from disk/tape. 

8. Ability to set up problem 
hands. 

9. Easy to use with clear 
colour display. 

10. Printer option. 

" Full duplicate scoring - disk 
version only. 




Send Cheque or Postal Order 
for £29.95 (tape) or 

£34.95 (disk) to: 
THINKING GAMES 

19 NEWTON ROAD, 
FAVERSHAM, KENT ME13 8DZ 
TEL: (0795) 534708 
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THE ULTIMATE POOLS PREDICTION PROGRAM 



i 



fit: 5 * 



MASSIVE DATABASE PoolBWinner 15 a sophisticated Peels 
prediction aid. tl comes complete with thr largos' database 
available - 32000 matches over 10 years. The database updates 
automatically as results come in, 

PREDICTS Not just SCOREDRAWS. but AW AYS. HOMES 
and NO SCORES 

SUCCESSFUL SELEC guarantee thai Pooiswinner performs 
significantly bettor than chance. 
ADAPTABLE Probabilities are given on every fixture 
choose as many selections as you nood for your bet. The 
precise prediction formula can be sei by the user - you can 
develop and test your own unique method. 
SIMPLE DATA ENTRY All team names are in the program. Simply type in the reference 
numbers from the screen. Or use FTXCEN (o produce fixture list automatically (see below), 
DISC/MI CRODRIVE COMPATIBLE Tapee supplied wah conversion instructions 
PRINTER SUPPORT Full hard copy print out of data If you neve a printer. 

PRICE £15.00 (all inclusive) 



flcroi BJM ilBSjITIil 

i»-r.-i*?tvi bxlrhr 




FTXGEN 86/7 



AT LAST: No more struggling for hours 10 gr>t the 
fixture list into the computer. FTXCEN has been 
programmed with all English and Scottish fixtures 
lor 1986/7. Simply type in the dais, and the hill fixture list is generated In 
seconds. Fully compatible with Pooiswinner. Yearly updates available. 
POOLS WINNER with FTXGEN C16.50 (for both) 



C0VRSEWINNER 



V3 



NOT JUST A TIPSTER 
PHOG RAM. Coursewinner 

THE PUNTERS COMPUTER PROGRAM 3&£Eg8SE3L 
You can develop and tost your own unique winning system by adrosting the 
analysts formula, or use the program in simple mode. Coursewinner V3 uses 
statistic*! analysts of major factors including past form, speed ratings, course 
statistics, pure money, weight, going, trainer and jockey form etc etc. It 
outputs most likely winners, good long odds bets, forecasts, tricasts etc The 
database includes vital course statistics for all British courses. You can update 
the database - never goes out of date. 

PRICE £15.00 (til inclusive) Include* Flnt AND Na&OBaJ Rut versions. 



ALL PROGRAMS AVtlLABliT TOR AMTTRAJ3 CPCt AMSTRAD PCWKADD (100) All BBC All STXTKIM^ 
COMMODORE 0*' 138. ATIUU (401 - 1. tUNCLAOt OU 
SuppUM on uvp« {ample COWW r sl oi i to doc) - icrf PCW <oo T due) and QL (oe microdnve) 



Send CfiiKTues/POs for return of post service to 



phone 24 his SOFTWARE 
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. 



phone 24 hrs 
061-428 7425 



£l commodore 




■ Commodore 128D computer £499 
I Commodoro 128 computer £2*19 
I NEW 512K enpansion RAM £ 1 4 9 
I Commodore 1571 disk drive £ 269 
| MPS 1000 last NLO printer £ 269 

■ 1901C cotour morVior £335 

■ 64C computer £195 

■ 1541 Cosh drive £195 
1 64C Connoisseur Collection £245 

PRICES INCLUDE VAT, BUT ADD £5 
FOR DELIVERY (OVERNIGHT £10) 

COMMODORE -PC 

Al models include MS DOS. GW Base. 
AGA Video Card, Seiial a Parana ports 

I PCtO IBM-PC compatible £ 1095 
S12K RAM, 2x360K tloppy drive 

I PC30 IBM-ATcompatiblo £1495 
as above phis 20MB hard disk 

I PC40 IBM-XT compatiblo £ 239 5 
wltti 70 MB hard disk. 
1 MB RAM, 1.9 MB floppy drivo 

ADO £200 FOR COLOUR MODELS 
PC PRICES INCLUDE VAT, DELIVERY 
AND 1 YEAR ON-SITE MAINTENANCE 



from £795! 




■ Amiga AI000 Willi uolhv.ui), f 795| 
flBOK 3 9" drsk, moiisu. MGK 

■ System 1: As A1000 above. £995] 
phis AtOflt RGB colon' niOKilor 

■ System 2: As System 1. £1 195 1 
plus A10IO 35" c*l tii'M Orvo 

■ System 3: As System 1. plus £ 1 695 1 
AlOCO Sidecar PC-COmpabblO 

■ A1081 Amiga colour nonltor £335 

■ A1010 J 5" eWcrnat dusk drive £269 

■ A1060 Sidecar PC compatible £759 

■ A10S0 add-In RAM 29GK £ 1 29 1 

ADO £100 FOR S12K MODELS 
PRICES INCLUDE VAT. DELIVERY, 
AND 1 YEAR ON-SITE MAINTENANCE 

FREE GOLDEN KEY CARD!' 

with every S12K Amiga, only from Culco...i 
slay at over 700 lop hotels an often as 
you like lor a year, and far each night's 
slay, |ust pay lor breakfast and dinner! 

■ Alogra 1 MB add-on RAM £385 1 

■ Comspoc 2 MB add-on RAM f 655 

■ Xebec 10 MO haidcMt £995 

■ Xebec 20 MB hard Or.k £ 1 095 



SELECTED SOFTWARE FOR VOUR NEW AMIGA! 



SuperBasePersonal 

Leglstht 

Analyse 

Scribble II 

MCC Pascal 

A/C Fortran 

Lattice C 

True Basic 



fig 



£129 -- ■VlraWrlle DeskTop £149 '? 

154 as ■DeLuie Paint II laaffa 139.- 

94 «■ De Luie Print I Video ->j/-j B4m 

94 »s ■ De Luxe Music -yt'. 94 m 

84?*. ■ Dynamic CAD »&tSa 449.01 

284 a; ■ Aegis Draw Plus ?yAi 284 n-, 

124 15 ■ Aegis Images - jus's 64 » 

139s ■ Aegis Animator uartfi 114 si 



VtiaWrHo Classic 128 ft a much enhanced successor to "«t| 
bow-selling VttaVvrrio 64. winch THE TIMES featured in llvofl 
articles, calling it 'a creative writer's dream!' VluWrlle C las ska 
is certainly ihe best wordprocossor we've yet scon on ann 
Computer, everl Written specially to* Iho US. VliaWrite Classic] 
makes maaimum UM ol Hie speed, mcnroiy and DO-coltinrsJ 
display, showing your document exactly as It will be printed, 
with a 30,000 word disk dictionary, massive SSK teit area, piopoillonal printer support] 
pais bull!- in NLO lonts lor CBM-Epaon type pnnlors. easy-IO-u!X< 'pull-down' moriH 
lull (unction calculator, 'newspaper style* columns, mall merge nnd nmcn, nuch moral 




■ VbaWrlte 'Classic' 128 

■ VlraWrlte 64 'Piatestiional 

■ VlraWrlte 64 (cartridge) 




£79 . BvtraSiarua 
£39?; ■ VlxaStar 64 XU 
£69 : 




£99 « | 
£79 -.I 

£69 » 












| UNBEATABLE 


SUPFRBASf ft SUPFRSCRtPT BARGAINS') 




■ SuperBase 178 

■ Superscript 128 

■ SuperBase: The Book 




£ 57 n ■ SuperBase 64 5 Plns'4 
£64 35 ■ Superscript 6a 
£11?-- ■SuperBase Starter 64 




£37 j 

£47.« 1 

f19. 












SELECTED SOFTWARE fOR VOUR COMMODORE 







Pockel Planner 128 Easy 1o uso spreadsheet wild 40/00 col mode 

Swlttcalc 128 Spreadsheet Irom Tinvrworks, UK coUinn 

MlooClerk 121 All-in-one business system tioni Commodoio 

Accoun lability Sates/Pur chase' Nomrnat accounts packnqo 

PetSpeed 128 The Basic 120 compeer. Iiam Oiitoid Syr.kvrc 

Super C 128 Comptoto C languaqe. with cxiensions 

Cobot 128 The compteio COBOL package tront Abacus 

Hack Pack 138 All-in-one Programmers Toolkit £ Rom-Disk 

RamDos 128 Ucthtrang last Ram-0t3k tor 512K o«ponaon RAM 

BralnBoa IEEE Supporte PET/IEEE diotia ft prinlers etc (128 or 64) 

Anatomy of the 138 The 900 page insider's guide to the 120 /■ 

Malrli 121 Run 64 programs on your 128 - In 1?0 nnde' yrfi 



£49 H 

8441 

91 •■ 

Mai 
44 ■■ I 
34M 
34.«| 
3S» 
34« 
78 M, 
11 «S 



Oxford BASIC64 

The ultimate utility pack lor your 64... 
a fun Programmer's Toolkit (FIND, DUMP. 
CHANGE. MERGE. RENUMBER) plus 
ultra-fast Basic compiler plus program 
opt I miser, analyser ft compressor! £34. on 



Oxford PASCAL 128 

A hill J&W Pascal compiler with both 
Interactive mode {0OK user area) ft dHH 
compiler mode (120K)_. graphics ft sound 
eilrnslnns... and both stand-alone and 
modular run-lime options! arft £44«i 



SOFTWARE BARGAINS FOR VOUR COMMODORE 64! 



SuperType 64 
Geoa 84 

Simon's Basic 64 
PetSpeed 64 
Oxford Pascal 64 
Oxlord Pascal 64 nu>tt 
Super C 64 



Protosswnal touch-typing tiamnr, deik o« tapo jj/j £l4.w 

Desktop lor tho 6* - enoapev than an An«ga! 49 n 

Programmer's cartridge Irom Consnodoro 'o/l 39 m 

The standard G4 Basic compiler Irom Oilurd y I9 «s 

Tho complete J ft W Pascal (or your 64 _/ 34 vs 

Pascal lor G4 lape US019 y 19 11 

Complete C languago. with oien^ons y 3Ah 



IF VOU WANT IT TOMORROW... 



CALL US TODAY! 



ON OT-84t>nfel 



Prices are POST FREE ft include VAT. 
Order by phone witTi your a edit card, 
or send cneque/POoryourcrodiicaid 
number. OflidaJ oidcis welcome. We 
deopalch same day by FIRST CLASS 
post. II our linos are busy, wiry not try 
our 24 -hour recorded order service 
on 0i-S4t-sifiS n*>A4* 




LAKESIDE HOUSE. KINGSTON HILL, SURREY, KT2 70T. TEL 01-546-7256 
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1 3 



Disk users take heart. Here we provide a handy disk 
routine to convert memory to data statements. 



here are occasions when it is 
desirable to convert a section ol 
memory from machine code to a Basic 
program containing a re-bool and set 
of data instructions that represent the 
original machine's memory. 

This program provides the user 
with the facility to 'read' sections of 
machine memory to do just that! In 
fact the Basic loader for this program 
was produced from the very same 
routine. 



Start and end addresses are entered to 
control the range of memory to be 
converted. These are POKEd into the 
machine code routine resident at 
SCOOfl which re-locates the Basic 
loader and performs the operation of 
'reading' each byte to provide two digit 
he\ number in the data statement e.g. 

$8000 00 90 00 90 4 3 4 2 4D 80 
10 DATA 00.90,00,43,42,4D.80 

This process is repealed for every 
byte within the range as previously 
specified. The completed data listing is 
Ihcn saved to disk as DATA and 
should be re-loaded prior to running to 
establish start of variables w hich begin 
at the end of the Basic loader. 

The SYS address contained in the 
Basic loader is the warm start address 
and should be modified to that 
required by the nature of the area of 
memory being converted. 

The program must be typed in 
exactly as listed and saved prior lo 
running. Error trap routines are 
included to ensure that the data as read 
is correct. The program, when run. 
stores the relevant code at a temporary 
address of S8000 and when prompted 
relocates the working program to 
Basic (S080I | and saves to the program 
K> disk. % 



3E 10 Ml-3S76B:MS-3609G:CH-0 
97 11 PRINTCHRSC144)CHRS(147) 
CB IB P0KES2, 150:POKESS, 120:POKE 

532B0, 15:P0KES32B1 , IB 
94 13 PRINT 

8F 14 FRINTSPCCBJCHR3K1BVCSU.S- 
55 , S I J 

56 15 PRINTSPCC8)CHRSC18r'C5-,5P 
C25, 5-3 

B4 16 PRINTSPCCBJCHRSClBr*CS-.SP 
C4DDATfi STftTEMENTCSPCS.S-] 

3C 17 PRINT5PC(8JCHRSC1B)"[S-.SP 
CSS, 5-3 

E5 IB PRINTSPCC8JCHRIC18VCS-:] 

TQ MEMORY ROUTINE ZS-2 
4ft 13 PRINTSPCt8)CHRS(iaJ"CS-,SP 

SS 50 PRINTSPCCBJCKRStlBVT.S-.SP 

CS3BY LEB ALLANCSPC5 , S-J 
50 31 PRINTSPtKBJCHRSCiar'CS-.SP 

6C SS PRINTSPCCB)CHRSC18J"CSJ,5» 
S3 t SKI 

A0 S3 PRINT:PRINTCHRSU5S3 

45 54 PRINT" THIS ROUTINE READS 

THE DATA STATEMENT," 
BO 55 PRINT 

17 56 PRINT" CONCERTS FRO" HEX 

TO BINARY AMD POKES" 
BS 57 PRINT 

C4 £8 PRINT" CODE BACK TO THE 

AREA OF IIEriDRY FROM" 
B4 59 PRINT 

13 30 PRINT" WHICH IT LI 05 PRE 

UIDUSLY GENERATED." 
59 31 PRINT: PRINT 
D0 35 READCODES 

BB 33 LB-ASCCRIGHTSCC0DES 1 lJJ-48 

: IFLB>9THENLB-LB-7 
CF 34 HB-OSCCLEFTSCCODES, m-48: 

IFHB>9THEMHB-HB-7 

35 35 PRINTSPCCSJCHRIC5) "READING 
MEMORY BLOCK . . . " ; Ml : PRINTCH 
RSC145); 

58 36 POKEM1 ,HB-1G*LB:M1-M1*1:CH 
-CH*HB-LB: I FM1 < M5THEN32 

OA 37 IFCH-43453THEN33 

13 38 PRINT "CHECK SUM ERROR - CH 
ECK DATA STATEMENTS! ": PRINTCH 
RSC19J : END 

EC 33 PRINT" HIT RETURN TO SAUE 

COMPLETED PROGRAM" 
01 40 GETKEYS: I FKEYSOCHRSt 1 3)TH 

EN40 
67 41 SYS35BB8 
10 45 : 

CE 43 r: ::::::::: ; ::::: ; DATUM S 

TATEMENTS 
16 44 

18 45 OATA 00,10,08,00,00.88,41, 
BS , 30, A7, 9E, 34 , 37 , 36, 38, 00 



61 4S DATA 00,00,56,57,00,15,64, 

E6 , 67 , F0 , 64 , 63 , 57 , 68 , SF , 5S 
80 47 DATA 57 , C0 , 65, 64 , 55 , 6F , 67 . 

7B , 66 , G5 , 6D , CO , 65 , 64 , 65 , GF 
05 4B DATA 66 , 7B , 66, 65 , GD , CE , 30 , 

7F . 66 , 63, 60 , 7E, 6D , CE , 57 , 3E 
36 49 DATA 5F , 54 , 57 , CE , Fl , 65 , 7E . 

75. 45 , C7 , 85 . 97 , 37, 97 , 87 .97 
A5 50 DATA 97,97,37,37,97,97.97. 

97 , 97 , 97 , 37 , 97 , 97 , 97 , 97 , 97 
E0 51 DATA 97,97.97,97,97,97,97, 

3E, 57, C5, 5F.S3, 57, CE, Fl , 65 
BB 55 DATA 7E , 75 , 45 , 8A , 77, 77 , 77 , 

77 , 77 , 77 . 77 , 77 , 77 , 77 , 77 , 77 
3A 53 DATA 77,77,77,77,77,77,77, 

77, 77 , 77 , 77 , 77 , 77 , 77 , 77 , 77 
74 54 DATA BA , 57 , EC , 5F , 55 , 57 , CE , 

Fl , 65 , 7E , 75.45, BA , 77, 1A , IB 
95 55 DATA I A , 18 , 05 . 0E , 77 . 04 , 16 , 

01,15.05,77,71,77,16,05,03 
70 5G DATA 18,77,15,18,18,03,15, 

05 . 77 , BA , 57 , B3 . 5F , 5 1 , 57 , CE 
0F S7 DATA F1,6B.7E,7S,45,BA,77, 

77 , 77 , 77 , 77 , 77 , 77 , 77 , 77 , 77 
9D 58 DATA 77,77,77,77,77,77,77, 

77 , 77 , 77 , 77 , 77 , 77 , 77 , 77 , 77 
Bl 59 DATA 77 , 77 , BO , 57, 5A , 5E , 50, 

57 . CE , Fl ,G2, 7E , 75,45. 8A, 77 
E4 60 DATA 77,77,77,77,04,16,01, 

12,04,77,1a, IS, 1 A, IB, 05, 0E 
83 61 DATA 77, 11, 05. 18, 1A, 77, 77, 

77.77.77,77,BA,57,61,5E,5F 
90 6B DATA 57 , CE , Fl , 65 , 7E , 75. 45, 

BA , 77 , 77 . 77 , 77 , 77 , 77 , 77 , 77 
E0 63 DATA 77,77,77.77.77.77,77, 

77,77,77,77,77,77,77,77,77 
AS 64 DATA 77,77, 77.77.8A, 57. BB, 

5E,5E,57,CE,F1,6S,7E ( 75.45 
50 65 DATA BA,77.73.67,6F,G7,65, 

7A, 73,14,11, 11, 11, 77,77, 77 
5B 66 DATA 77,73,13,67,67,67,7a, 

73, 11,11, 11,11,77, BA, 57, OF 
98 67 DATA 5E.5D,57,CE,F1,G2,7E I 

75 , 45 . BA , 77 , 77 , 77 , 77 , 77 , 77 
EB 6B DATA 77.77,77,77,77,77,77, 

77 , 77 , 77 , 77 , 77 , 77 , 77 , 77 , 77 
B7 69 DATA 77 , 77 , 77 , 77, 77 , 77 , BA, 

57, E6,5E,5C,S7,CE,F1,52,7E 
EF 70 OATA 7S,45,BA,77.77,77.77, 

00,05. IE. 03, 03, 15,19,77,15 
E0 71 DOTA 0E, 77, IB, 12,04,77, 16, 

IB, IB. 16, 19, 77, 77, 77, 77, 8A 
25 73 DATA 57 , BD , 5E , 5B , 57 , CE , Fl , 

6B.7E, 75, 45, 80,77,77,77,77 
5E 73 OATA 77,77,77,77,77,77,77, 

77,77,77,77,77,77,77,77,77 
09 74 DATA 77,77,77,77,77,77,77, 

77,BA 1 57,54,50,5A,57,CE,F1 
BF 75 DATA G3 , 7E , 75 , 45 , 90 , 94 , 94 , 

94 , 94 , 94 , 94 , 94 , 94 , 94 , 94 , 94 
83 76 DATA 94.94.94.94.94,94,94, 
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94 . 94 . 54 , 94 , 94 . 54 , 54 , 94 . 94 

77 DATA 94, 90, 57, 5C. 50,59, 57, 
CE , 60 , CE , 57 . 60, SD . 58 . 57 , CE 

78 DATA 7S.CC.77, 77,03, IF IE 
04,77.05,18.05,03, IE, 19, 12 ' 

79 DATA 77,00, IF, ie, 19,77, 18, 
IB, IB, 13,15,13,77, IE. 13,03 
B0 DATA 18,77, 1A, 12, 1A, 18,05, 
0E,75,57,3F,5D,47 1 S7,CE,7S 

81 DATA 77,77,04,16,01,15,04, 
77,03, IF, 15,77,00, 18, 09, 1C 
63 DATA 1E.13, 10,77, 07, 16,05, 
03,77,18.11,77,77,15,77,07 

83 DATA 05,16.10, 05, 16, 1A.75, 
S7.C1 , 5D , 45, S7, CE, 75, 77, 77 

84 DATA IE, 19,77,03,00, IS, 77, 
07, 16,05,03,04, 75, 77,03, IF 

85 DATA 12,77, 14. IF. 15,05, 16, 
14 . 03 , 12, 05, 77 , 04 , 12, 03, 77 

86 DATA 77,16,19,13,75,57,93, 
SO. 45, 57, CE. 75, 77, 77, 03, IF 

B7 DATA 15,77.77. 1C, 12,05.19. 
16, IB, 77, IE, 04, 77, 77, 05, 12 

BB DATA IB. IB, 14, IE, 03, 12, 13, 

77.77,03,18.77,77,73,55,67 

89 DATA 67,S7,75,S7,9C,5D,44, 
57,CE.6D,57 ( AE.SD,43,57,CE 

90 DATA 75,77,77,16,77,77,1s, 
18,18,03,77,05, 18,02,03, IE 

91 DATA 19, 12,77,77, IE, 04, 77, 
16,18.04,18,77.04,16,01,12 

95 DATA 13,77,00, IF, IE, 14, IF 
75,57, 70, 5C, 42, 57. CE, 75,77 

93 DATA 77,05,12,18.18.14,15. 
03, 15,04 , 77, 03, IF, 15, 77 , 77 

94 DATA 14. IF, 16.05, 16,14,03. 
12,05,77,77,16,19,13,77.1c 

95 DATA 12,05. 19, IB, IB, 75,57, 
02,SC,41,57,CE,7S,77,77,1S 
95 DATA 15, 13, 77,03, IF, 12, 19, 
77, IB, IB, 16, 13, 04, 77.71 , 77 

97 DATA 77,05,02,19,04,77,03, 
1F 1 12,77,1A,16,1E,1S,77 ( 07 

98 DATA 1B,05,03,75,S7,3O,5C, 
40,57,DC,95,7F,B6,6E,60,7E 

99 DATA E5,61,63,F0.65,64,S7. 
2F.5C,4F.S7,CE.7S,C6,C6,C6 

100 DATA C6,C6.C6,C6,CB,C5.75 
, 57 , Fl , SC , 4E , 57 , CE , 75 , 77 , 77 

101 DATA 11,1B,1B.1B.1B,00,77 
,77,03, IF, 12,77,77.04, IE, 1A 

102 DATA 07, IB, 12.77, IE, 19,04 
,03, 05, 02. 14 ,03, IE, 18. 19, 04 

103 DATA 77,15,19,13,75,57.83 
,SC.4D,57.CE.7S 1 77,77,1E,03 

104 DATA 77, 04, IF, 18,05, IB, 13 
,77,15,12,77,07, 18,04,04, IE 

105 DATA 15. IB, 12, 77, 03,18, 77 
, 14, 18, 19,01,15,05,03,77.15 

106 DATA IB, 18,75.57,55, 5B.4C 
,S7,CE. 75, 77,77,03, IF. 18.04 

107 DATA 12,77,77, 1A, 02, 1B.03 
, IE , 7fi, 07, IS , 05, 03, 77, 77 , 07 

108 DATA 05, 18, 10,05, IB. IA, 04 
.77, IE. 19,03, IB, 77, IB. 19,12 

109 DATA 75,57,B7,5B,48,S7,CE 
,75,77,77, 18,05,77, 16.03,77 

110 DATA 1A, 18,04,03,77,03.00 
, IB, 77 , 07, 16, 05, 03, 04 , 79. IE 

111 DATA 03,77, IE, 04,77, 19. 12 
. 14, 12,04,04, 16,05, OE, 75, 57 

112 DATA 09,5B,4A,57,CE,75,77 
,77, IF, 18, 00, 15, 01. 12,05,78 

113 DATA 77,77,03, 18,77, 1C, 19 
, 18.00, 77,77,03, IF, 12,77,04 

114 DATA O3,16,0S,03,77,16,13 
, 13, OS, 15, 04 , 04 , 75. 57, DB, SB 

115 DATA 49, 57, CE, 75, 77,77, 18 
, 1 1 , 77,03, IF, 12, 77 , 07, 05, IB 

116 DATA 10,05, 15, 1A, 77,00, IF 
. IE . 14, IF, 77, 14, 16, J3, 77, IS 

117 DATA 12,77,15,13,13,12,13 
, 77 , 03 , IB , 75 , 57 , ED , SB , 48 , 57 

118 DATA CE, 75,77.77,03, IF. 12 
,77,15.18, 18, 03. 77, 11. IE, IB 



71 119 DATA 12,77,18,05,77,16,04 

,77, 16,77, IB, IE, 19, 12,77,19 
FB 120 DATA 02 , 1 A, 15, 15, 05 , 77 , 03 

,1B,7S,57 1 BF,5B.77,57 1 CE,75 
66 151 DATA 77,77,03. IF, 12,77, 1A 

,16, IE, 19, 77, 11, IE. IB, 15,77 
Al 125 DATA 77,77,77,77.77,77,12 

, 79. 10, 79, 77 , 55 , 67 , 77 . 04 , 0E 
02 123 DATA 04, 77,65,67,51,56. 7S 

,57, AD, SB, 76, 57. DC, 95, 7F, 66 
EE 124 DATA BE,S0,7E,ES,61,S3,F0 

, 64, 54, 57,44, 5A, 75, 57, DC, 16 
00 155 DATA E5,B7,F0,16,ES 1 6B,BD 

,C4,7S,1A,15, lft,6S,7S,7H,6F 
74 15S DATA 7B , 66 , 57 , 7B . 5A , 74 , 57 

, DC , 1 6 , ES , SB , F0 , 1 6 , E5 , 55 , BD 
IE 127 DATA C4 , 7S , 1 A , 15, 1A , 65 , 75 

l 7B,6F,7B,66,57,B9.SA,73 1 57 
CC 15B DATA DC , 9S , 7F, 66, 6E, 60 , 7E 

,ES,61,B3,F0.64,61,57, 1D.5A 
Fl 129 DATA 7e,57,CE,90,7F,66.63 

,50,7E 1 S7,51,5A,71,S7,CE,75 
C3 130 DATA 77,77,65,79,77,77,77 

, IB. 18, IB, 13,77, IE. 19,77,07 
El 131 DATA 05,18,10,05,16,10,77 

.11.1B, 05, 77, 14, 18, 19, 01.12 
SE 135 DATA 05 , 04 , 1 E , 18 , 19 , 57 , F2 

, 5A, 70 , 57 , CE , 60 , CE , 75 , 77 , 77 
AD 133 DATA 65,79,77,77,77.07,05 

, 15,04.04.77,05, 12. 7A, 04, 12 
CB 134 DATA 03 , 77 , 04 , 00, IE , 03 , 14 

,1F,77, IE, 11.77,05, 12,06,02 
CA 135 DATA IE, 05, 12, 13, 57, 94, 5A 

, 7F, 57 , CE. 60, CE , ?S , 77, 77, 64 
CA 135 DATA 79,77,77,77,1B,1B,1B 

,13,70, 1A, 15, 1 A, 66,70, 7B.5F 
OB 137 DATA 7B , 65 , 57 . B6 , 5A , 7E , S7 

,CE,BD,CE, 75, 77,77.53, 79, 77 
14 13B DATA 77,77,18,18,16,13,70 

, 1A,12,1A,65,70, 7B.BF.7B,66 
7B 139 DATA S7, SA , 59 , 7D, S7 , CE , 6D 

,CE, 75,77, 77,62, 79,77.77,77 
A9 140 DATA 04.0E,04,6F,65.6F,77 

.03.18,77,04, 16,01, 15,77,07 
4A 141 DATA OS , IB, 10 , 05 , 16 , 1 A, 77 

, 07 . 1 6 . 05 , 03 , 04 , 57 , 63 , 59 , 7C 
EB 145 DATA 57 , CE , BD, CE , 75, 77 , 77 

,77,77,77,77,77, 1 A, 16, IE, 19 
77 143 DATA 77,07,16,05,03,77,73 

, 57 , SF , 67 , 66 , 77 , 7A , 77 , 73 , 1 4 
FF 144 DATA 11 , 11 . 1 1 , 57 , 0C , 59 , 7B 

, 57, CE, 6D , CE, 75, 77, 77, 77, 77 
21 145 DATA 77,77,77, 1C, 12,05, 19 

,16, IB. 77, 77, 77 ,77. 73, 13,67 
0B 146 DATA B7, 67 , 77 , 7A , 77 , 73 , 1 1 

,11,11,11,S7,DS,59,7A,57,CE 
Dl 147 DATA 5D, CE, 75, 77 , 77 , 77. 77 

,77,77,77,15,18,18,03,77,77 
71 14B DATA 77, 77, 77, 77, 73,67, 6F 

, E7 , 66 , 77 , 7A , 77 . 73 , 64 , 1 1 , 1 1 
IF 149 DATA ll,57,FB,59,7g,57,CE 

, 60, CE, 75, 77 ,77, 61, 79, 77, 77 
2B 150 DATA 77, 14,05,05, 19, 14, IF 

,77.14.18,13,15,77.03.18,77 
67 151 OATA 04. IB, 01 , 12,77, 1A, 15 

, IA, 1B.05.DE, 57, 89,59, 7B, 57 
87 152 DATA CE . GD , CE , ED , CE, 75, 77 

,1C, 12,05, 19. IS. IB, 77, IE, 04 
60 153 DATA 77,04,16,01,12,13,77 

, 15,12,03,00, 15, 12, 19,77,77 
1C 154 DATA 73,66,67,67,67,77,71 

,77,73,64,11, 11, 11,57.58,58 
CO 155 DATA E7, 57 , CE , 6D , CE, 75 . 15 

. 18 , 1 B , 03, 77, 07 , IB , 05 , 03, 77 
48 156 DATA 05, 12. IB, 18, 14, IS, 03 

,12,04,77,10,12,05,19,16,18 
03 157 DATA 77 , 16 , 02, 03, 18 . IA , 16 

,03, IE, 14, 16, IB, IB, 0E, 57, 7B 
3D 1SB DATA 58 , 66 , 57 , DC , 95, 7F .56 

, 6E , 60 , 7E , E5 , 61 , 53 , F0 , 63 , 6E 
DB 159 DATA 57.78,58,65,57,09,51 

, 62, 56, 65 , Bl , 57, GS, SB , 54 , 57 
D8 160 DATA 60,57,00,58,63,57,50 

, 6D, 6D, 6D , BD , 5D , 60, 6D , 60 , 6D 
96 161 DATA 6D , 60 , ED , SO , 6D , SD , BO 
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, 60. 60, ED, 60 , 6D. 5D , 60, SO. 6D 
1B5 DATA 6D, 60,50.60,60,60,60 

. GD , 6D , 6D , 57 , D3 . 58 , G5 , 57 , ED 
1E3 DATA 60 , ED , SD . 60 , 60, GD , GD 

,60,60,60,60,60,60,60,60,60 
164 DATA 60,6D,6D,SD,5D,6D,6D 

, 60, 6D, 6D , BD , 60 , GD, 6D , BD, SD 
1S5 DATA GD,6D,G0,57,FA,5B,61 

,57,60,50,77,77,77,77.77,77 

166 OATA 77,77,77,77,77,77,77 
.77,77,77,77,77,77,77,77,77 

167 DATA 77,77.77,77,77,77,77 
,77.77,77,6D.6D,57,B3,5B,60 

168 DATA 57,60,60,77,77,77,08 
, 15, 1 A, IS, 15,05,77,00, IF, IS 

169 DATA 19, 77, 0E, 18,02, 77,03 
,16, 1C. 12,77,03, IF, 12,77,77 

170 DATA 77,6D,6D,57,AA,5B,GF 
.57,60,60,77,77.77.77,77,77 

171 DATA 77.77,77,77,77,77,77 
, 77 . 77 , 77 . 77 , 77 , 77 , 77 , 77, 77 

172 DATA 77,77,77,77,77,77,77 
, 77 . 77, 77 , 6D, GO , 57 , 73. 47 , 6E 

173 DATA 57,6D.6D,77,77,77,14 
,05, 12, 13, IE, 03, 77.06, 77,03 

174 DATA IF. IE, 04. 77, 77, 07, 05 
, IB, 10,05,16, 1 A, 1 A, 12,77,77 

175 DATA 77,6D,6D,57.1A,47,6D 
, 57 , SO , 60, 77 , 77 , 77 . 77 , 77 , 77 

175 DATA 77,77,77,77,77.77,77 
, 77 , 77 , 77 , 77 , 77 , 77 , 77 , 77 , 77 

177 DATA 77,77,77,77.77.77,77 
, 77 , 77 , 77 , 60 . 60 , 57 , 21 . 47 , 6C 

178 DATA 57, GD.GD, 77,77,77,03 
, IF. 16,03,77, 1 A, 16, 19, OE, 77 

179 DATA IF, 18, 02, 05, 04, 77,00 
,12, OS. 12,77,04,07, 12, 19,03 
1B0 DATA 77,77,77. GD.GD, 57. CB 
, 47 , GB . 57 , GD , 60 , 77 , 77 , 77 , 77 
181 DATA 77,77,77,77,77,77.77 
.77,77,77,77,77,77,77.77,77 
1B2 DATA 77,77.77,77,77,77,77 
,77.77,77,77,77,60.60.57,94 
1B3 DATA 47, 6A, 57,60,50,77,77 
,77, 15, 0E, 77,03, IF, 12, 77, IB 
184 DATA 05,03,1F,E7,77,F3,77 
,C3, 77, 77, 0E. IB, 02, 77,77, 77 
1B5 OATA 5D,6D,57,BB,47,59,57 
, ED , BD, 77 , 77 , 77 . 77 , 77 , 77 , 77 

186 DATA 77,77,77.77,77,77,77 
, 77 , 77 . 77 , 77 , 77 . 77 , 77 , 77, 77 

187 DATA 77,77,77.77,77,77,77 
, 77, 77, GD, 60, 57. 44, 46,68. 57 
IBB DATA 6D. 6D , 77. 77 . 77, 03, IE 
,1A. 12,77,04. 18, 77. 14, 18, IA 

1B9 DATA 12,77,C6,77,15,ie,77 
, IB, 77, 04, 07, E7, 03, 77, 77,77 

190 DATA BD, BD, 57, BB.4B, 17,57 
, 6D , 6D, 77 , 77 , 77 , 77 , 77 , 77 , 77 

191 DATA 77,77.77,77,77,77,77 
. 77 . 77 , 77 , 77 , 77 , 77 . 77 , 77 , 77 

192 DATA 77,77,77,77,77,77,77 
,77.77,60,60,57.36,45,16,57 

193 DATA 60,60.77,77,77,F8,77 
,10, IE, 01, 12,77, 77, 03. IF, 12 

194 DATA 77,77, IF, CB.18, 02.0? 
.04. 77, 77.F3, 77, 77,77, 60, SO 

195 DATA 57.0D.4S,15,57,60,BC 
.77,77,77.77,77,77,77,77.77 

196 DATA 77.77,77,77,77,77.77 
.77,77,77,77,77,77.77,77,77 

197 DATA 77,77.77.77,77,77,77 
, 60, 6D, 57, E5, 46. 14, 57,60, BO 

198 DATA 77, 77, 77, 03, IF. 12,77 
,16,02,03, IF, E7. 77, 77. 77, 77 

199 DATA 77,77.77, IB, 15,04,77 
.16, IB, IB, 16, 19, 77,77, 77,50 

200 DATA 60,57,80,46,13,57,60 
,60,77,77,77,77,77,77.77.77 

201 DATA 77,77,77,77,77,77,77 
.77,77,77,77,77,77.77.77.77 

205 DATA 77,77.77,77,77.77 77 
. 77 . GD, ED , 57 . 55, 45 , 15 , 57 , BD 

203 DATA B0,77,77,77,S5 ( 6F.77 
,1E,03,1C.1E,13,Q4.CE,77 I 13 
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fl7 


504 DfllO 05, IE, 01 , 12,77,77,77 
, 19, 70 , 07 , E7 , 03, 77 , 77 , 77 , BD 


7F 


fl5 


BOS DATA 3fl, 00,38,12,45,00,31^ 
, 3fl , 20 , 20 , SQ , 20 , 20 , 20 , 20 , 20 


F6 


HI 


205 DATA 20,20,20,20.20,20.20 
, 20 , 20 , 20 , 50 , 20 , 20 , 20 , 20 , 20 


B2 


17 


207 DATA 20,20,20,20,20,20,20 
, 20 , 3A , 3A , 00 , 54 , 12 , 47 , 00 , 3A 


43 


47 


208 DATA 3A,3A,3A,3A,3A,3A,3A 
, 3A, 3A , 3A , 3A , 3A , 3A , 3A , 3A , 3A 


71 


BE 


208 DATA 3A,3A.3A,3A.3A.3A 3A 
, 3A , 3A , 3A , 3A , 3A , 3A . 3A , 3A , 3A 


7E 


DD 


210 DATA 3A.3A.3A 00 7D 12 4B 
, 00 , 3A , 3 A , 3A , 3A , 3A . 3A , 3A , 3A 


AS 


t*1 


211 DATA 3A 3A 3A 3A 3A 3A "1A 
, 3A , 3A , 3R , 3 A , 3A , 3A , 3A , 3A , 3A 


2F 


OB 


212 DATA 3A.3A 3d 3f» 3« 3« 
, 30 , 3A , 3A , 30 , 3A , 00 , 00 , Q0 . 00 


45 


EO 


213 DATA 41.00 81 00 00 00 00 
, EE, EE , EE , EE, EE, EE, EE , EE, EE 


7D 


B9 


214 DATA EE, EE. EE EE EE EE EF 
, EE, EE, EE , EE , EE, EE, EE, EE, EE 


14 


BS 


215 DATA A8, ID. 80,10,08, A3, 08 
, BD , 1 1 , 08 , A3 , 00 , B5 , FB , A3 , 0B 


7E 


BF 


216 DATA B5,FC,A0,12,B1,FB,43 
, 57, 31 , FB, C8 , D0, F7, E6 , FC, AS 


S3 


3F 


217 DATA FC,C3, 1 2 , D0 , EF , 60, EE 
, EE, EE, EE , EE , EE , EE, EE, EE, EE 


F3 


3D 


21B DATA EE, EE , EE, EE , EE, EE , EE 
, EE, EE , EE, EE, EE, EE, EE, EE , EE 


72 


7C 


213 DATA EE, EE, EE, EE.EE.EE.EE 
, EE, EE, EE, EE, EE, EE , EE, EE, EE 


B3 


B3 


220 DATA EE, EE , EE , EE, EE, EE, EE 
, EE, EE, EE , EE, EE, EE , EE, EE, EE 


24 


ei 


221 DATA A2,00,BD,0D,0B,8D, A7 
,02.EB,E0,S9 1 D0,F5,4C,B7,02 


63 



222 DATA 7B, A3 , 34 , 85 , 01 , A0 , 00 
,B4,F8,B4,FD,A3, 10,BS,FC,A3 

223 DATA D0,B5,FE,B1,FB,31.FD 
, CB , D0 , F3 , E6 , FC , E6 , FE , D0 , F3 

224 DATA A3 , 37 , BS , 01 , 58 . A3 , 2 
, AA , AB , 20, BA . FF , A3 , 04 , A2 , FA 

225 DATA A0.02,20,BD,FF,A3,e 
, 20 , D5 , FF , 20, 60 , A6 , 20, BE, AB 
B2S DATA 4C,AE,A7,4D,41,49 t 4 
,00, 00 , EE , EE, EE, EE , EE , EE, EE 
227 DATA A3 , 3G , 85, 01 , A3 , 01 , 8 
, 2B, A3, 0B , B5, 2C , A3 , E3 , BD, FE 
22B DATA 03 , A9 , 00, BD . FF , 03 , 2 
, CE , 03 , 7B . A3 , 34 , BS , 01 , AO , 00 

229 DATA B4 , 5B , 84 , FB , 84 , FD , 
, 10, B5, 2C, BS, FC , A3, D0, B5, FE 

230 DATA B1,FD,31,FB ( CB,D0.F 
1 E5,FC,E6,FE,D0,F3,A3,37,B5 

231 DATA 01,58,A3,ED.BD,FE,0 
, A3 , 40 , BD , FF , 03 , 20 , CE , 03 , 03 

232 DATA 00 , A8 , 84 , FB, A2 , 08 , B 
, FC, 91 , FB , C8 , D0 , FB , EB . FC , A6 

233 DATA FC.E0, 10.D0, F3.O2.0 
, BD,F5,03,BD,01 ,0B,EB,E0,03 

234 DATA DO, F5 , A2 , 00 , BD, A7, 0 
.SD.OD.OB.EB.EO.SB.OO.FS.Ag 

235 DATA 01,BS.2B,A9,0B,B5,e 
, A3, Fl , 8D, FE.03, 20 , CE ,03, 4C 
235 DATA 66 , FE , A3 , 08 , AA , AB , 2 
, BA . FF , A3 , 04 , AE , FE , 03 , A0 , 03 

237 DATA 20 , BD, FF, A3 , 2B , A2 , 0 
, AC, FF, 03 , 4C, DB, FF , 4D , 41 , 43 

238 DATA 4E , 4B , 45, 52, 4E, 42, 4 
, 4F , 54 , 0B , 0B , 00 , 00 , 3E , 32 , 30 
233 DATA 36 , 31 , 00, 00, EE, EE, E 
, EE, EE, EE, EE, EE , EE, EE, EE, EE 



BC 

BF 

DB 

76 

77 

CA 

FA 

1C 

3B 

IF 

01 

29 

23 

C7 
C4 
FF 



240 

, A3, 
241 

,FC, 
242 

,02, 
243 

,C4, 
244 

.50. 
245 

.15. 
546 

.SB, 
247 

,Afi, 
24B 

.SB, 
243 

.EE. 

PS? 

.53, 
251 

.EE, 
3S2 

.EE, 

253 

254 

25S 



DATA A0.00, 08,85, FB.BS.F: 
83,85, FC, A3.0B,B5,FE,B1 
DATA FB,Bl,FD,C8,D0,FS,Ei 
E5 , FE , A5 , FC, C3 , AO , D0 . EF 
DATA A2,00,BD,00,88,9D,A' 
EB , EO , 53, DO , FS , A2 , 00 , BD 
DATA 60,8B,9D,3C,03.EB,EI 
00 , F5 , A3 , 08 , AA , A8 , 20 , BA 
DOin FF , A3 , 0C , A2 , 00 , AO , Bl 
BD, FF , A3 , 01 , BS , 2B , A3, 0B 
DATA 85,2C,A9,2B, A2,D0.At 
50 , D8 , FF , A3 , 04 , A5 , EO , A0 
DATA BC,20,BD,FF, 09,07,8! 
A9 , 02 , B5 , 2C . A3 , 58 , A5 , 00 
DATA A0,a3,2O,DB,FF, A3 , 0' 
EB , A0, BC, 20 , BD , FF , A3 , 3C 
DATA 85, 2B, A3, 03, BS, 2C. A! 
A5.00, A0, 04 , 50 , DB, FF ,4C 
DATA 66, FE , EE , EE , EE, EE , Et 
EE. EE. EE , EE , EE , EE, EE , EE 
DATA 4D,45,4D,4F I 55,53,50 
41,5S,45,52,EE 1 EE,EE,EE 
DATA 40,45,4D,31,EE,EE,EE 
4D, 45, 4D, 32, EE. EE , EE , EE 
DATA EE , EE, EE, EE, EE, EE, EE 
EE , EE , EE, EE, EE , EE, EE , EE 
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DISC DRIVE £125 

Enhancer 2000 and Free Software 



ex 
VAT 



*0n side in computer stores 
across the USA 
'CBM64 , Plus 4 
compatible 
'Super high 
speed -it's fast 
*1 year warranty- 
it's reliable 

'Does not use any computer 
memory- it's smart 
'Free Utility Bonus Disc 
*5V4" DD 

'£143.75 plus £5 p&p. Total £148.75 




BLANK DISCS 
£8.69 vat 

10 discs per box 

'Double sided, double density 
*Hub reinforced, 
100% certification, 2 notches 
and index holes. Ring now for 
great service and double 
storage. 

•£9.99 plus£l p&p/box 



9 



0 



FIRSTLIIME SOFTWARE- y#^Z&< 



6 



Your first line of supplies 

Write for full details or phone Access 0480 213969 
Cheques payable to R.E. Ltd., 
206 Great North Road, Eaton Socon, St. Neots, Cambs. PE19 3EF. 
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Split 
Sprite 



Many programmers find that sprite manipulation can be 
hard work. Perhaps this program will make things a 

little easier. 



50 



By SJ. Chance 



hue developing a machine code 
program recently, after ihc initial 
paperwork I thought it might be 
constructive to do a 'rough sketch' of it 
in Basic. Slow it might be, but it's a 
good way to Hush out a few errors in 
logic and structure, which might 
otherwise only be uncovered alter 
hours wasted producing redundant 
code. 

1 immediately ran into a problem. I 
intended to use more than eight 
hardware sprites in the program, and 
of course it is quite impossible to write 
a raster-interrupt routine in Basic. For 
the sake of thoroughness. I shall 
explain the nature of raster interrupts 
for the uninitiated. 

The image on your monitor screen 
is drawn by an electron beam scanning 
across the screen in a series of 
horizontal lines, each line Starting just 
below the previous one. This pattern of 
lines is called a raster. 

Now as we all know, the VIC chip 
in a 64 supports eight hardware sprites. 
However, if you put your sprites at the 
top of the screen, and then use a raster 
interrupt to find out when the raster 
has travelled far enough down the 
screen to have drawn these sprites. you 



can then reposition them further down 
the screen so that when the raster gets 
to their new location, it draws them all 
over again. And when you reposition 
the sprites you can also change their 
colour and definition. 

I decided to write a routine which 
would make raster-interrupt sprites 
available from Basic. This was quite 
easy to do. but created a new problem. 
I had settled on a screen format of five 
/ones, (see Fig. I ) w hich meant that my 
routine was being called 250 limes per 
second. With all that going on. Basic 
was running at about 1/4 of its normal 
sprcd. With potentially 40 sprites to 
manipulate in addition to whatever 
else it was doing, it became clear thai 
Basic would need helping Out. 

I extended Basic with a set of extra 
commands to set sprite parameters 
and move them around. Although this 
slowed down the interpreter even 
more, the new commands were more 
efficient and therefore resulted in a net 
increase in speed. These commands are 
listed in Figure 2. and I will say more 
about them later. 

Returning to Figure I. you will see 
that it shows the screen divided into 
/ones 0 to 4. and link spaces 0 to 3. The 



zones arc the areas in which the toj 
edge of an unexpanded sprite can w 
positioned such that the sprite is deal 
ol the raster-interrupt div isions abovi 
and below it. 

If a sprite is positioned in linl 
space, part of it will lie across th 
raster-interrupt line and will be drawi 
with the sprite parameters for lb 
adjacent /one. To prevent the sprit 
from looking as if it has been torn ii 
half, it must be 'linked' to th 
equivalent sprite in the next zone, i.s 
that sprite must share the sam 
parameters. If that all seems a bit of J 
headache, it will become clearer lat 



on 



I ndcTstiiiiding the Command! 



Looking again at Figure 2. all th< 
commands are prefixed by the 
symbol. This is not intended as 
source of inspiration, hut rather t< 
divert handling of the commands awaj 
from the normal interpreter. You wil| 
sec thai many of the commands use ll 
syntax 

|/one],[sprite| 



_ 



whe 
Fro 
spri 
3.6 

exit 
spe» 
con 
po< 
con 
ord 
Thi 

1. ' 
Th 
elei 
[sp 
sup 

£Y 

po: 

Th 
zoi 

coi 

£Y 

llH 
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89 
95 



129 
141 



168 
174 



zone 0 



link space 0 



zone 1 



link space 1 



zone 2 



208 



link space 2 



zone 3 



link space 3 



zone 4 



fig 1 



where zonc=0 lo 4 and spriie=0 to 7. 
From now on I shall refer to a specific 
sprite by these parameters e.g. sprite 
3.6 is sprite number 6 in zone 3. 

Having said that, the Basic 
extension supports a far easier way of 
specifying a sprite. Consider the 
command £YPO in Figure 2. When 
positioning a sprite with this 
command, it is important that the y co- 
ordinate falls within the specified zone. 
This is easy enough to do using Figure 
j, but there is an alternative syntax. 
This is to assign an integer array 
element to the sprite, replacing [zone], 
[sprite] in the syntax. For instance, 
suppose 1 give the command 

i'YPO 2.6.130 

positioning sprite 6 in zone 2 at y= 130. 
This is correct as y= 130 falls within 
zone 2. However, if I give the 
command 

£YPO C%(6),I30 

the sprite will be positioned exactly as 



before, and the correct zone number 
will be written into C%{6). i.e. C%(6) 
will now equal 2. 

t'YPO C%(6).150 

will move the sprite into link space 2. 
so it will automatically by 'linked' to 
sprite 3.6 i.e. its parameters will be 



copied into sprite 3,6 . C%(6) will still 
equal 2. 

tYPO C%(6).170 

moves sprite C%(6) into zone 3. Sprite 
2,6 will automatically be disabled, and 
the value of C%(6) will change to 3. 
Using this system, it is quite 



Figure 2 




£VIS [zoneJ.[sprite] 


enable sprite (i.e. 
make sprite Visible. 


EOFF [zone],[sprite| 


disable sprite. 


£XPO [zone].[sprite],Ix co-ordinate] 


set X Position. 


£YPO |zone],[sprite},[y co-ordinatej 


set Y Position. 


£FRM [zone],[sprite].[definition no.] 


set pointer to 
sprite definition 
(i.e. FRaMe) 
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tMNO [zone 1,| sprite] 


set sprite to hi-res 
mode (i.e. MoNO). 


£MUL [zone].[sprite] 


set sprite to MULti- 
colour mode. 


£COL [zone].[ sprite] 


set sprite COLour. 


£MCO |zone].[colour| 


set MultiColour 0. 


I'MCI [zone],[colour] 


set MultiColour 1. 


£STX [zone],{sprite] 


STrctch X. 


£STY [zone],[sprite] 


STretch Y. 


£FRT [zone],[sprite] 


set priority: sprite 
in FRonT. 


£BAK [zonc],[spriieJ 


set priority: sprite 
at BAcK. 


£ACT |zone],[sprite],[integer array element] 


returns 1 in ARRAY% 
(SPRITE) if sprite 
is on (i.e. AC 1 ive); 
returns 0 if sprite 
is off. 


£H1T |zonc],[sprite|,[intcger array element] 


returns 0 in ARRAYS 
(SPRITE) if no collision; 

1 if sprite to sprite; 

2 if sprite to data; 

3 if both. 


£MOV (sprite integer array],[x offset], MOVes sprite through 
[y olfset],[number of moves],[x integer array]. (x,y) for set number 
[y integer array] of moves, storing the 

new co-ordinates in 
XARRAY%(SPRITE), 
YARRAY%(SPRITE). 


£PIpacc] 


sets the Pace of 
BASIC relative to 
the movement of 
sprites, from 0 to 200. 
0: BASIC slow/sprites 
fast 200:BASICfast(ish}/ 
sprites slow 


£R 


stops all sprites 
being MOVed, and 
clears LINK table, 
(i.e. Resets). 


£Q 


Quits split sprite. 


SYS 49152 


cold start. 


SYS 49155 


warm start. 




Moving Sprites 



painless to move sprites vcrticallpEMC 
about the screen, as long as thefcoves 
relevant sprite in the next' zone isBOAOO 
available, A sprite expanded in the \- efinit 
axis (see £STY) will always need to he Wl 
linked. £YPO takes this into account rogra 
but the sprite must be expanded before hich 
£YPO is called. etect 
This alternative syntax cm be used ack ; 
with all the commands with the [/one] emoi 
[sprite] parameters, in which case these hen 
commands will affect the -linked egistt 
sprite also. However, please note thutfinitc 
the INTEGER ARRAY must be nd f 
declared before it is referred to bv one ntern 
ol these commands. This often oecurshappc 
naturally when an initial value i> wront 
assigned to an element in the array, but occur 
if not, an "undefd statement"' "error p 
message will be given. ollisi 

prove 
differ 
he c 
point 
syster 
comj 
cont a 
w 

SPI.l 
re me 
Basic 
clear 
sprin 
wher 
comi 
callo 
relev 
mess 
but I 
befo 
S 

here 
into 
$C(X 
mov 
this 
with 



A command which lakes this idea even 
further is £MOV. This command 
moves a sprite by hooking it on to what 
I call an "interject* routine, which is 
like an interrupt routine, but more 
polite, as it waits for Basic to finish its 
present command before taking overi 
a sort of multi-tasking. 

£MOV C%(7),-2,4,I0,CX%(7),CY%<7J 

will move sprite C%(7) from (x.y) id 
(x-2,y+4) 10 times, each time storing 
the new co-ordinates in CX'/r (7),CY$ 
(7). The frequency of these moves! 
against the speed of Basic iscontrolle 
by the £P [pace] command where pace 
can have any value between zero and 
200. Again, the relevant arrays must be 
declared before the command is used. 
Up to 20 sprites may be £MOVed at 
any one time. 

Other commands which pa. 
values to an arrav are £ACT an 
£HIT, 



The Demo 

Listed with the SPLIT SPRITE 
LOADER is a demonstration program] 
using many of the new commands. Ii 
probably most constructive to RUN! 
this while following the listing, which " 
have tried to make as clear as possible. 
The program waits between the main! 
sections so you can work out what is] 
going on. 

Before loading the demo program, 
make sure you have run the one lii 



SC-t 
to si 
SYS 

mas 

intei 

£Qu 

pro! 

resp 

expt 

SPL 

mak 

far, 

onl; 
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DEMO SET-UP program, which 
moves the bottom of Basic up lo 
.OAOO lo make room for the sprite 
definitions. 

When running the demonstration 
program, please note the last section 
which uses the I'l l IT command to 
delect collisions. As the sprites move 
back and forth, every so often they 
demonstrate a weakness in the system, 
when a perfectly good collision is not 
registered. This is because it takes a 
Unite time to transfer all the data to 
and from the VIC registers at each 
interrupt, and as a result it sometimes 
happens that VIC is looking in the 
wrong direction when the collision 
occurs. In fact there are some dead 
spots in mid 'link space' where no 
collisions are registered at all. If this 
proves critical, it often helps to use a 
different sprite number, or engineer 
the collision to occur at a different 
point. Alternatively, a more reliable 
system is to check for collision by 
comparing the array elements 
containing the sprite co-ordinates. 

When writing a program using 
SPLIT SPRITE, it is important to 
remember that changing a line of 
Basic, or rc-RUNning the program 
clears all the variables. If there is still a 
sprite hooked onto the MOV routine, 
when you next enter any Basic 
command, the MOV routine will be 
called and will be unable to locate the 
relevant arrays. This will give an error 
message, which does not really matter, 
but the way to avoid it is lo execute LR 
beforehand. 

SPLIT SPRITH itself is presented 
here as a Basic Loader. When POKEd 
into memorv. the program resides at 
SCUOO - SCD07. Life will obviously 
move faster if. once loaded, you save 
this block of memory for future use. 
with a machine code monitor. 

The program uses the rest of the 
SC-block along with $02B6 — S02DD 
to store variables, and is initialised by 
SYS 49152. 

A final thought: if you do write a 
masterpiece with SPLIT SPRITE and 
intend to save it to tape, make sure you 
£Quit the program first to avoid timing 
problems, as I would hate to be 
responsible for the kind of grief I 
experienced when, while writing 
SPLIT SPRITE and preparing to 
make a back-up copy of my work so 
fur. I accidentally re-formatted the 
only disk I had it on. Augh! WIS 



PROGRAM; SPLIT LOADER 



09 10 A-491S2:B-1000 

54 BO F0R2-0T01SB:C-0:F0Ry-0T0e 
0 

75 30 READD5: HBS-LEFTSC DS , 1 J : LB 

S-RIGHTSCOS, 13 
78 40 HB-UALCHBS) : IFA5CC HBS) >57 

THENHB-A5CCHBS)-55 

86 50 LB-OALCLBS) : IFASCf LBS)>57 
THENLB-ASCC LBS) -55 

4A 60 D-HB-16*-LB:OO0:P0KEA,D: 

A-A*1:NEXT 
EE 70 READCHECK: IFCHECKOCTHENG 

0T090 

BO BO PRINTB:B-B+10:NEXT:ENO 
7A 90 PRINT "ERROR IN LINE"8:ST0 
P 

9B 1000 DATA 50, 27 , CA, A3, 18, BD, 
B6, OS, A9.4A, 60,67,05^9,75,8 
□ , BB , 05, A3, 9A, BD , 5434 

90 1010 DATA B9 , 05 , A3 , C2 , BD , BA , 
02. 78, A9, 49, BD , 14 , 03, A9, CO, 8 
D, 15,03, A9, 01 ,BD, 2242 

42 1020 DATA 1A, DO, AD , BS, 02 , BD , 
12 , DO, AD, 11 , DO. 29, 7F, 8D, 1 1 , 0 
0 , A3 , FO , 8D , 08 , 03 , 24S1 

AE 1030 DATA A9 , CI , 8D , 09 , 03 , 5B , 
G0,4C,BC,FE,AD,19,D0,29,01,F 
O.FB, A5,FB,4B, A5.SB04 

7E 1040 DATA FC , 4S , A5 , FD , 48 , AS , 
FE, 48, 38, AD, 15 , DO , CD , BA , OS , 9 
0.3D, A9,CB,B5,F0,3U3 

CC 1050 DATA A9 , CE , 85 , FE , A9 , 90 , 
85, FB, A9, CE, BS, FC, 50, 3A, CI , A 
D, BG, 02, BD, 12, DO, 3556 

AB 1060 DATA GB , 85 , FE , 6B , B5 , FD , 
68, BS, FC, 68, 85, FB, EE, BE, OS, A 
D, BE, OS, C9, 03,80, 3133 

55 1070 DATA OS , EE , OA , 05 , 4C , 46 , 
CO , A9 , 00 , BD , BE , 05 , 4C , 31 , EA , C 
D , B9 , 05 , 90 , 1C , A9 , S39E 

69 1080 DATA SO , B5 , FD , A9 , CE , 85 , 
FE , A9 , 59 . B5 , FB , A9 , CE , 85 , FC , 2 
0 , 3A , CI , AD , BA , 05 , 3337 

DB 1090 DATA BD , 15 , DO , 4C, 5G, CI , 

CD , BB , 05 , 90 , 1C . A9 , 58 , BS , FD , A 
9 , CE , BS , FE , A9 , 20 , 2843 

5A 1100 DATA SS.FB.AS.CE.BS.FC, 
50 , 3A , CI , AD , B9 , 05 , 9D ,15, DO , 4 

C , 26 , CI , CD , B7 , OS , 2851 

CE 1110 DATA 90,1C,A9,50,85.FD, 
A9 , CE , BS , FE , AS , EB , 85 , FB , A9 , C 

D , BS , FC , SO , 3A , CI , 3348 

A4 1120 DATA AD, BB, OS, 8D, 15, DO, 
4C , 26 , CI , CD , B6 , OS , 90 , 1C , A9 , E 
8 , 85, FD, A9, CD, B5, 588B 

ID 1130 DATA FE,A9,CB,B5 ( FB,A9, 

CE, B5, FC , SO, 3A, CI , AD, B7 , 05, 8 
D, IS, 00, 4^56^1,3085 

EO 1140 DATA A9, 01 , BD, 19, DO, 68, 
BS,FE,6B,B5,FD,GG,B5,FC.BB,B 
S.FB^C.BC.FE.AO.SIBO 

AD 1150 DATA 00 , B 1 , FD , 39 , 00 , DO , 
CB.CO. 11.D0.F6, AO, lS.Bl.FO.S 
9, 00, DO, AO, 17, Bl ,5986 

7C 1160 DATA FD , 99 , 00, DO, AO, IB , 
Bl , FD, 99, 00 , DO, CB, CO, IE, DO, F 
G, AO, 25, Bl , FD, 99, 3240 

9A 1170 DATA 00, DO , CB , CO , SF , DO , 
F6,A5,00,B1,FD,9D,FB,07.EB,C 
8 , CO , 37 , DO , F5 , AO , 3397 

4F 11B0 DATA 1 E , B9, 00, DO , 1 1 , FB , 
Bl.FB.CB.BB.OO.DO, 11,FB,91 ,F 
B,60, AO, BD,02,0A,2B14 

87 U90 DATA A8 , Bl . FB , 91 , FD , CB . 
B1,FB,91,FD, AO. 10 , SO , CE , CI , A 
0, 15, 20, CE. CI, AO, 3399 

B4 1200 DATA 17 , 20 , CE , CI , AO , IB, 
20 , CE , CI , AO, 1C , 20, CE, CI , AO, 1 
D,20,CE,C1, A9.57.2519 



3A 1510 DATA 18 , 6D , BD , 05 , AB , Bl , 
FB.91 ,FD, A9.5F, 18,60, BD.05, A 
B,B1,FB,91,FD,GQ,S948 

BO 1520 DATA A9 , 00 , AE , BD, 02 , EB , 
38, BA , CA , DO, FC , 8D , BF , 02 , 31 , F 

B, FO, 05, 11 , FD, 91 , 2B20 

G4 1230 DATA FD , GO , A9 , FF , 38 , ED , 
BF , OS, 31 , FD , 91 , FD , 60, A5, 7A, B 

D. C9. 02^5,78,60,3115 

23 1240 DATA CA , 02 . 20 , 73 , 00 , CS , 
5C , 00 , OA , 50 , 73 , 00 , C9 , 55 , DO , O 
3 , 4C , BB , CC , AD , C9 , 2344 

B9 1550 DATA 05, B5 , 7A . AD , CA , 05 , 
85 , 7B , AO , DA , 05 , CD , DB , 05 , 90 , 0 
3,20, 43, CB, 20, 73, 2311 

C3 1260 DATA 00 , C9 , 5C , FO , OC , 4C , 
E7 , A7 , AD . D9 , 05 , FO , 01 , 60 , 4C , A 

E , A7 , A9 , 00 , BD , D9 , 2692 

OB 1570 DATA 05 , 50 , 73 , 00 , C9 , 5 1 , 
□0,03,HC,FB,C9,C9,SS,DO,03,4 

C , BB , CC , C9 , SO , DO , SGBO 

OB 12B0 DATA 03 , 4C , E3 , CC , BD, CO , 
05 , SO , 73 , 00 , 8D, CI , 05, SO, 73 , 0 
0, 8D, CS, OS, 50 , SC , 1B94 

AS 1590 DATA C7 , EG , 7A , DO , OS , EG , 
7B,S0,BA, AD.50.F7.B7, A5, 14, C 
9 , 05 , 90 , 05 , A5 , OE , 5B35 

ED 1300 DATA 4C , 37 , A4 , BD , C3 , 05 , 
AD , D5 , OB , DO, OE , 50, FD , AE , 20 , B 
A , AD , SO , F7 , B7 , AS , S6G9 

S6 1310 DATA 14 , BD , CS , 05 , AE , C3 , 
02 , 20 , B7 , C4 , AD , C3 , 02 , 20 , 80 . C 

8, BS, 06, CD, BD, DS, 2574 

EO 1350 DATA 02 , AD , CO , 05 , C3 , 4D , 
FO , 2B , C9 , 53 , FO , 5A , C9 , 4F , FO , 2 

9, C9,5B,F0,2B,CS,2B57 

7B 1330 DATA 59 , FO , 27 , C9 . 56 , FO , 

eB.ca.Ma.Fo.es.cg.^G.Fo.ei.c 

9, 42 , FO , 23 , C9 , 48, 2840 
F2 1340 DATA FO , 25 , CS , 41 , FO , 51 , 

4C,S3,C4 1 4C,F4,C5,4C 1 1G 1 C3,4 

C ( 5A,C3,4C,37,C3,5614 
CG 1350 DATA 4C , 44 , C3 , 4C, 51 , C3, 

4C,5E,C3,4C,6B,C3,4C,7B.C3,4 

C, B5,C3,4C i 95,C3,5646 

CD 1360 DATA AO , CI , 03 , C9 , 43 , FO , 
OF , C9 , 55 , FO , OE , C9 , 4E , FO , OD , C 
9 , 4F , FO , OC , 4C , 53 , 3654 
7B 1370 DATA C4 , 4C , 9F , C3 , 4C , 83 , 
C3 , 4C, CO, C3 , 4C , 7A ,C4 , AD, CI , 0 
3 , C9 , 54 , FO , 07 , C9 , 3034 
E4 1380 DATA 4B , FO , 06 , 4C, 53, C4 , 
4C, CD, C3, 4C, 59, C4, AD, CI , OS, C 
9,46, FO, 03 , 4C, 53, 5551 
C6 1390 DATA C4 , 4C , El , C3, AD, CI , 
05, C9, 50, FO, 03, 4C, 53, C4, 4C, E 
E,C3,AD,C1,05,C9,3017 

3C 1400 DATA SO, FO, 03 , 4C , 53 , C4 , 
4C, FB, C3, AD, CI , 02, C9, 49, FO, 0 
3,4C,53,C4,4C,0B,S5S4 

97 1410 DATA C4,AD,C1,02,C9,4F, 
F0,03,4C,53,C4,4C ) 15,C4,AD,C 
1 , OS , C9 , 55 , FO , 03 , 5659 

4B 1450 DATA 4C , S3, C4 , 4C , 55 , C4 , 
A0,Cl,OS,C9,41,FO,O3,4C,53,C 
4,4C 1 36,C4 1 AD,C1,S5B5 

D7 1430 DATA 05 , C9 , 49 , FO , 03 , 4C , 
53 , C4 , 4C, 43, C4 , AD , CI , OS , C9 , 4 
3,FO,03,4C,53,C4,5447 

3F 1440 DATA 4C , 60, C4 , AD , C3 , 05 , 
C9, 30, FO, 07, C9, 31 , FO, 06, 4C, 5 
3,C4,4C, 1B,C9,4C,S477 

70 1450 DATA 39 , CS , AD , C5 , 05 . C9 , 
4C , FO , 03 , 4C , 53 , C4 , 4C , 34 , C5 , A 

D, C5, 02, C9, 4F , FO, S71G 

CF 1460 DATA 03 , 4C , 53, C4 , 4C , 55, 
C5 , AD , CS , 05 , CS , 5B , FO , 07 , C9 , 5 
9,F0,06,4C,S3,C4,5509 

5E 1470 DATA 4C , 70 , C5, 4C , 8E , C5, 
AD.C5,05,C9,4G,F0 1 03,4C,53,C 
4, 4C, 16.CS, AD, CS, 5700 

68 1480 DATA 05, C9 , 4F . FO , 03, 4C , 
53,C4,4C 1 54,CG,AD,C5,05,C9,4 
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F , FO , 03 , 4C , 53 , C4 , E437 
95 1430 DATA HC.BF.CB, AO , CE , OE , 
C9,53,F0.03,4C.53 1 C4,4C 1 FB,C 

4, AD,CE,0S.C9.4C,EB34 

SB 1500 DATA FO , 03, 4C , 53 , C4 . 4C, 
E8 , CB . AD, C2, 02 , C9 , 54 , FO , 07 , C 
9,4D,Fa.0E,4C,53.26S0 

51 1510 DATA C4,4C,EB,C5,4C,BB, 
C8, AD, C2. 02. C3, 4B, FO, 03, 4C, 5 

3 , C4 , 4C , OB , C5 , AD , 5B57 

2B 1520 DATA C2 , 02, C9 , 54 , FO . 03, 
4C.53.C4,4C,3E,C9,4C,2A,C2,2 
0 . 08 , AF , 4C , 2A , C2 , 2257 

B6 1530 DATA AD , CE , 02 , C9 , 58 , FO , 
07 , C9 , 59 , FO , 06 , 4C , 53 , C4 , 4C , A 

C , C5 , 4C , CA , C5 , AD , 2BB9 

D3 1540 DATA C£ , 02 , C9 , 54 , FO , 03 , 
4C , 53. C4 , 4C , C3 , C9 , AD , CE , OE , C 
9, 56 , FO , 03 , 4C.53, E609 

BD 1550 DATA C4 , 4C , 52 , CA , A9 , EB , 
B5 , FB . A9 , CD , B5 , FC . EO , 00 , FO . 1 
0. IB, AS, FB, 69, 38, 3181 

DO 1SG0 DATA B5 , FB , AS , FC, G3 , 00 , 
85 , FC , CA , DD , FO , GO , EO , OB , 90 , 0 

5 , A2 , OE , 4C , 37 , A4 , 28B9 

OG 1570 DATA EB . A9 , 00 , 38 , SA . CA , 
DO.FC, 11 ,FB,91 ,FB,60,E0,0B,9 
0,05, A2.0E.4C, 37,2609 

SG 1SB0 DATA A4 , E8 , A3 , 00 , 38 , EA , 
CA, DO , FC , BD, C7 , 02, A3, FF , 38 , E 

D, C7,0E t 31.FB,91.3030 

02 1590 DATA FB . 60 , EO , 08 , 90 , 05 . 
A2 , OE , 4C , 37 , A4 , EB , A3, 00, 3B , E 
A , CA , DO, FC, 31 , FB, 2GS0 

09 1600 DATA DO,04,BD,D4,02,60, 
A9 . 01 , BD , D4 , 02 , GO , AO , 15 , AE , C 
5 , 02 , EO , A4 , C4 , AO , S403 

3C 1510 DATA D5 , 02 , FO , OE , AD , 02 , 
02 , FO , 09 , 20 , AA , CB , AE , C5 , 02 , 2 
0 , A4 , C4 , 4C , 2A , C2 , 2SB2 

36 1620 DATA AO , 15 , AE , C5 , 02 , EO , 
B A , C4 , AD , 05 , OE , FO , OE , AD , 02 , 0 
2 , FO, 09 , 20 , AA , CB , 2G4G 

87 1G30 DATA AE , CS , 02 , 20 , BA , C4 , 
4C , 2A , C2 , AO , 1C , AE , CS , 02 , 20 , A 

4 , C4 , AD , DS , 02 , FO , 2GB0 

9C 1640 DATA 0E,AD,02.02 1 FO,O9, 
EO , AA , C8 , AE , C5 , OE , EO , A4 . C4 , 4 
C , 2A , C2 . AO , 1C , AE , 24B3 

E9 1G50 DATA CS, 02, EO, BA , C4 , AD , 
D5 , 02 , FO , OE , AD , D2 , 02 , FO , OS , E 
0 , AA , C8 , AE , C5 , 02 , SGG4 

CE 1660 DATA 20,BA,C4,4C.EA,C2. 
AO, ID. AE,C5,0E.E0, A4.C4, AD.D 
S , OS , FO , OE , AD , DE , 2705 

00 1G70 DATA 02 , FO , 03 , 20 , AA , CB , 
AE, C5, 02, 50, A4 , C4 , 4C, 2A, C5, A 
0, 17. AE.C5, 05,50, 531B 

BE 16B0 DATA A4 , C4 , AD , 05 , 05 , FO , 
OE , AD , D2 , 02 , FO , 03 , 20 , AA , CB , A 

E , C5 , 02 , 20 , A4 , C4 , 2B03 

54 1630 DATA 4C, 2A , C5 , AO , 10 , AE , 
C5 , 02 , 20 , BA. C4 , AO, 05, 05, FO , 0 
E, AD, DE, 02, FO, OS. 2564 

85 1700 DATA EO , AA , CB , AE , C5 , OS , 
20 , BA . C4 , 4C , 2A , C2 , AO , 1 7 , AE , C 
S , OS , SO , BA , C4 , AD , S644 

23 1710 DATA D5 , OS , FO , OE , AO , D2 , 
02 , FO , 09 , 20 , AA . C8 , AE , C5 , OE , E 
0 , BA , C4 , 4C , 5A , C5 , 5604 

80 1720 DATA AO , IB , AE , CS , OS . SO , 
BA . C4 , AD , DS , 02 , FO , OE , AO , D2 , 0 
E , FO , 09 , £0 , AA , C8 , 2652 

1A 1730 DATA AE , C5 . OS , SO , BA , C4 , 
4C , 2A , C2 , AO , 1 B , AE , CS , 02 , 20 , A 
4 , C4 , AD , 05 , 05 , FO . 5673 

31 1740 DATA OE , AD , DS , OS , FO , OS , 
SO , AA , CB . AE . C5 , OS , SO , A4 . C4 , 4 

C , SA , CS , SO , FD , AE , 2586 

EB 1750 DATA 20.BA, AD,20,F7,B7, 
AD, CS , 02 , OA , AB , AS , 14 , 91 , FB , A 

D , DS , 02 , FO , OE , AD , 27S1 

FD 17G0 DATA D£,0£,F0,03,9B, IB, 



69 , 3B , A8 , AS , 14 , 91 , F B , AO , 10 , A 
E , CS , OE , AS , IS , FO , S522 

F3 1770 DATA 22 , C9 , 01 , FO , 03 , 4C, 
16, C5, 20, A4, C4, AD, 05,02, FO. 1 
0 , AD , D2 . 02 , FO , OB , E44G 

CI 1780 DATA 9B , 18 , 69 , 38 , A8 , AE , 
C5 , 02 , 20 . A4 , C4 , 4C , 2A , C2 , 20 , B 
A . C4 . AD , DS , 02 , FO , E6S4 

39 1790 DATA 10 , AD , D2 , 02 , FO , OB, 
98, IB, G9, 3B, AB, AE, CS, OS, SO, B 
A , C4 , 4C , 2A , C2 , 20 , 22BB 

DC 1B00 DATA FD , AE , 50 . BA , AO , 50 . 
F7, B7 , AD, CS, 02, OA, AB, CB, AS , 1 
S,F0,03,4C, 1G.CS.2706 

CF 1810 DATA AS.14.91.FB.8D.CB. 
02 , 20 , 83 , CB , AE , DS , OS , FO , 03 , 4 

C , 80 , C7 , 4C , 2A , C2 , 2G37 

99 1820 DATA A3, 00, BD . 03 , OS , AE , 
CS,0S,A0,17,20,D9,C4,AD.D4,0 
2 , DO , 3E , AO , CB , 02 , 2SSG 

76 1830 DATA C9, 37 , 90, 2B , C9 , 59 , 
90,2D,EE,D3,02,C3 1 5F,30.E0,C 
9 , B 1 , 90 , 22 , EE , 03 , EB02 

A9 1840 data 02,c3,bg,90, is.cg, 

AB , 30, 17 , EE, D3, OE, C9, AE, 90, 0 

A . C3 , DO , 30 , OC , EE , E8E1 

76 1B50 DATA 03 , 02 , 4C , FE , C6 , A9 , 
00 , 8D , 06 , 02 , 60 , A3 , 0 1 , BD , DB . O 
E , GO , AD , CB , OE , C3 , E56E 

3C 1BS0 DATA 59 , 90 , F3 , EE , D3 , 02 , 
C9,B1,90,EC,EE,D3,02,C9,AB,9 
0 , ES , EE , 03 , 02 , C9 , 34BS 

CE 1870 DATA DO , 90 , DE , EE , 03 , 02 , 
4C , FE , CS , AS , 7A , BO , C9 , OS , AS , 7 

B , 80 , CA , 02 , A9 , 00 , 29BG 

OF 1880 DATA 80 , 02 , 02 , A3 , 80 , BD, 
01 , 02, BD, DO, 02, AE, 06, EO , 73 , 0 
O, C3,2C, FO, 00, C3, 5367 

CB 1B30 DATA 55 , FO , 14 , IB , 69 , 80 , 
9D,CB,02,CA,D0,EC,AD,C9,0S,8 
S , 7A , AD , CA, 02, BS, 2703 

E4 1900 DATA 7B , GO , 20 , 73 , 00 , EO . 

FA , AE, SO, BA , AD , SO , F7 , B7 , A5 , 1 
4 , 80 , CS , 02 , 20 , F7 , S431 

45 1910 DATA AE , A3 , 01 , 8D , 02 , 02 , 
4C , S9 , C7 , 20 , BA , CB , EO . BE , CB , A 

D, C5, 02, BO , BO, 02, 2511 

66 1320 DATA 20, BB , CI , AD , DB, OE, 
FO, OC, EE, D3, 02, SO, 52, CB, CE, 0 
3 , 02 , 20 , BB , CI , AO , 2729 

4B 1930 DATA 15 , AE , CS , 02 , 20 , BA , 
C4,AD.C3,02,20 1 80,CB 1 B9,06,C 
D , FO , OF , AE , C3 , 02 , 25BO 

BC 1940 DATA E8 , EO, B7 , C4 , AO, 15, 
AE, CS , 02, 20 , BA, C4 , AE , D3, 02, 2 
0 , B7 , C4 , AO , 15 , AE , 26GB 

DB 1950 DATA CS , OE , EO , A4 , C4 , AD , 
DS , 02 , FO , OF , AE , 03 , 02 , EB , 20 , 8 
7,C4,A0,15,AE,CS,2769 

35 I960 DATA 02 , 20 , A4 , C4 , AD , C3 , 
02 , 20 , 80 , CB , A9 , 00 , 99 , OG , CD , A 

D , D3 , 02 , 20 , 80 , CS , 2403 

B9 1970 DATA AD, D6 , OS , 93 , 05 , CD , 
4C , FE , C7 , A5 , EF , 85 , FB , AS , 30 , 8 
S,FC,AS,FB,C5,31,3138 

CB 13B0 DATA DO , 06 . A5 , FC, CS, 32, 
FO, 32, AO, 00, AS.OG.Bl ,FB,DD,C 
B,02,D0,09,C8,CA,2S6S 

E2 1990 DATA B 1 , FB , DD , CB , 02 , FO , 
S3, 18, AO ,03,81, FB, AA.BB.Bl.F 
B , 65 , FB, 85, FB, 8A, 3352 

CD 2000 DATA 65 , FC , 85 , FC , A5 , FB , 
CS, 31 , DO, 04 , A5, FC.C5, 3E, DO , C 

E , A2 , 04 , 4C, 37 , A4 , 3359 

FD E010 DATA AO , C5 , OS , OA , IB , 65 , 

FB. B5,FB,AS,FC,G3,00,8S,FC,A 
D.D3. 02, AO, 08, 31, 2748 

17 2020 DATA FB , 4C , 2A , C2 , A3, EB, 
BS , FD , A9, CD, 85 , FE, AE, D3, 05, F 
0, 10,18,A5,FD,69,3301 

DB 2030 DATA 38 , B5 , FD, A5, FE , 63 , 
00 , 85 , FE , CA , DO , FO , 60 , OA , OA , 0 
A , 18 , BD , CS , 02 , AB , 2623 



03 2040 DATA 60 , 96 , AA , AD , C3 , 02 , 
20 , 80 , C8, B3 , 06 , CD , FO , 13 , BA, A 

8 , AE , C3 , 02 , EB , 20 , 2744 

CF 2050 DATA 87 , C4 , A5 , 14 , 91 , FB . 
AE.C3, 02,20,87,04,60, 18, AS, F 
B , G3 , 3B , BS , FB , AS , EB9S 

41 E060 DATA FC , 63 , 00 , BS , FC , GO , 
EO , FD , AE , SO , 8A , AD , 20 , F7 , B7 , A 
0, 2F , AE , C5, 02 , EB, 2914 

10 2070 DATA CA , FO , 04 , CB , 4C , C7 , 
C8 , A5 , 14 , 31 , FB , AD , 05 , 02 , FO , O 
E, AD , DE, OE, FO, 09, 5S7B 

DA 20B0 DATA 3B , 18 , 63 , 38 , A8 , AS , 
14 , 31 , FB, 4C.2A, C2 , 20, FD, AE , 2 
0 , BA , AO , 20 , F7 , B7 , 2SS2 

DB 2030 DATA A3 , S7 , 18 , 6D , C5, OE , 
C9 , EF, BO, IB, AB , AS , 14, 91 , FB, A 
0 , DS , OE , FO , OE , AD , 2555 

C9 5100 DATA DS,0S,F0,O3,3B, IB, 

69 . 3B , A9 , A5 , 14 , 9 1 , FB , 4C , 2A , C 

2 , AS , OE , 4C , 37 , A4 , 2330 

DO 2110 DATA AO, 25, AD. CS. 02, 91, 
FB, AD, DS , OS , FO , OF , AD, DE, OE, F 
0, OA, 98, 18, 69 , 38 , 2580 

OC 2120 DATA A8,AD,CS,02,91,FB, 
4C , SA 1 ; C2, AO, 26 , 4C, ID, C9, 20, F 
D , AE , AS , 7A , DO , 02 . 270B 

OC 2130 DATA CG , 7B , C5 , 7A , AD , C5 , 
02 , 48 , 20 , EC , C7 , 6B , 8D , C5 , 05 , E 
6,7A,D0,02,E6,7B,2719 

7C 2140 DATA 20, BA , AD , AO , IF , AE , 
C5 , 05, 50, 03, C4 , AE , CS, 02, 20 , B 
A , C4 , AD , DS , OS , DO , 2735 

6F 2150 DATA 16 . AD , 04 , 02 , DO , 1 1 , 
SB, 18 ,63 , 38 , AB, AE , CS, 02, 20, D 

9, C4 , AE, C5 , 05, 20, E3GE 

C4 E160 DATA BA , C4 , AD, 04 , OE , OA, 
BD , 03, 02, AO , IE , AE, C5 , 02 , 20, 0 

3 , C4 , AE , CS . 02 , 20 , 2546 

A3 2170 DATA BA , C4 , AD , DS , 02 , DO , 
16, AD , 04 , OS , DO, 11 , 98, 1B.G9, 3 
8 , AB , AE , C5 , 02 , 20 , 2522 

FC E1B0 DATA D9 , C4 , AE , CS , 02 , 20, 
BA , C4 . IB , AD , D4 , 02 , 60 , 03 , 02 , B 
D,D3,05,4C,FE,C7 1 E81B 

9E E130 DATA 20 , FD , AE , A5 . 7A , DO , 
OS , C6 , 7B , C6 , 7A , AD , C5 , OE , 4B , E 
0 , 2C , C7 , 68 , BD , CS , 275B 

IE 2E00 DATA 02 , EG , 7A , DO , 02 , E6 , 
78^0,02,02,00,03,40,53,04,2 
0,8A, AD, AO, IS, AE.2SGG 

BA EE10 DATA CS , 02 , 20 , D9 , C4 , AD , 
D4,02,80,D3,02,4C,FE,C7,78,A 
3,31,80,14,03^3,2585 

15 EEEO DATA EA, 80, IS, 03, A3, FE, 
2D, lA.DO.BD, 1A.D0.5B. A9.E4.B 
D , OB , 03 , A9 , A7 , 8D , 2S90 

OC 5230 DATA 09 , 03 , A9 , 00 , 80 , 15 , 
D0,EG,7A,D0,02,EG,7B,4C.2A,C 

2 , AO , 2A , A3 , 00 , 39 , E30S 

38 BS40 DATA 05 , CD , BB , DO , FA, A2, 

EB, eS,FB,A2,CD,8S.FC. A2,03,A 
3, 00, 31 , FB, EG, FB, 3SS3 

GE 2S50 DATA DO , 02 , E6 , FC , AS , FB . 
C3 , 00 , DO , FO , AS , FC , C3 , DO , DO , E 
A , 60 , AO , 02 , 02 , DO, 3714 

EB ESGO DATA 03 , 4C , S3 , C4 , AO , 00 , 
AS, 14 , BS, 00, CF, 00 , 07 , CB , B3, 0 
0, CF , FO , OE, BB, 38, S44 1 

07 5570 DATA 18 , 69 , OC . AB , CA , DD, 

EC, A5, OF , 4C, 37. A4 , 88 , 8C, D7 , 0 
5, 50, FD, AE , EO, 8A , SS49 

7F SS80 DATA AD , 50 , BF , Bl , AS, G5, 
AC , D7 , 02, 99, 02, CF, 20, FO, AE,2 
0 , BA , AD , SO , BF , B 1 , 2732 

E4 2290 DATA A5 , GS , AC , D7 , 02 , 33, 

03, CF , SO, FD, AE, SO, BA, AD, EO, F 
7 , B7 , A5 , 14 , AC , D7 , EB54 

F4 2300 DATA OS , BO , DC , OB , AS , IS, 
BD , DD , OS , AD , Dl , 02 , 99 , 04 , CF , A 
0, DO, 02, 93, 05, CF, 2411 

IS 2310 DATA AD,C3,02,39,06,CF, 
AO , C5 , OE , 99 , 07 , CF , 20 , FO , AE , A 
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5 , 7A , 00 , 02 , 06 , 7B , 2752 

CE 5320 DATA 06 , 70 , AO , C5 , 02 , 4B , 
20 , 20 , 07 , 6B , BD , C5 , 02 , E6 , 7A , D 
0 . 02 , E6 , 7B , 20 , BA , 25GB 

62 2330 DOT A AD , AD , 02 , 02 , DO , 03 , 
40,53,04, AC, D7, 02, AD, Dl, 02, 9 
9 , 08 , OF , AD , DO , 02 , 2B48 

D5 2340 DATA 99 , 09 , CF , 20 , FD , AE , 
05 , 7A , DO , 02 , CG , 7B , CE , 7A , AD , C 
5 , 02 , H B , 20 , 20 . 07 , 2GBS 

3D 2350 DATA 6B, BD , OS , 02 , EE , 7A , 
DO , 02 , EG , 7H , 20 , 8A , AU , AD , D2 , 0 
2,00,03,40,53,04.2653 

C3 2360 DATA AC , 07 , 02 , AD , Dl , 02 , 
99, OA , CF , AD , 00 , 02 , 99 , OB , CF , A 

D , DC , 02 . 00 , D7 , 02 , 268 1 

77 2370 DATA 99 , 00 , CF , AD , DO, 02, 
99,01,CF,4C,2A,C2,A9 1 01 1 8D,D 
9,02,80.02,02,00,2472 

33 53BO DATA 00 , A2, 14 , BE , DB , 02, 
B9, DO , CF , DO, IB, CB, B9, 00, CF, D 
0,14,BB,3B, IB, 69, 2406 

27 2390 DATA 00 , AB , CE , D8 , 02 , DO , 
EA , A9 , 00 , 8D , 09 , 02 , BD , DA , 02 , 6 
0 , 88 , BO , 07 , 02 . 38 , 259 1 

34 2400 DATA B9 , 00 , CF , E9 , 01 , 99 , 

00. cF.Bg.oi.CF.Eg.oo.gg.oi.c 

F,B9 1 07 1 0F,BD,CS,2710 
9C 2410 DATA 02 . 20 , 40 , CO , AE , 07 , 
02,00,08, IB, BD, 02. OF, 71. FB, 9 

1 , FB , BS , 14 , BB , BD, 2533 

45 2420 DATA 02 , CF , 30 , OS , A9 , 00 , 
4C,B1 1 CB,09,FF,71,FB,91,FB,B 
5, 15, C9, 02,90,09,2581 

EF 2430 DATA 20, 1 E , CC , 20 , 15 , 05 , 
4C,AD,CC,20, IE, CC, 20,20,06,1 
8 , 00 , D7 , 02 , 69 , 02 , 2032 

B6 2440 DATA 80, D7 , 02 , 20 , 4C , 00 , 
38, AD, 07, 02, E9, 02 , BD , 07 , 02 , A 

E , D7 , 02 , AO , OB , IB , 2292 

F3 2450 DATA BD , 03 , CF , 71 , FB, 91 , 
FB, B5, 14, BB, BD, 03, CF , 30, OS , A 
3, 00, 4C,FB,CB, 09,2768 

F4 24G0 DATA FF , 71 , FB , 91 , FB , 85 , 
IS, FO, 09, 20, IE, 00, 20, 16, 05, 4 
C,AD,CC.20, IE, 00,2654 

02 2470 DATA 20 , 98 , 06 , AC , D7 , 02 , 
AD, 03, 02. 93, 06, CF, 40, 64, CB, A 
C, 07 , 02 , B9 , 04 , CF , 26B7 

4E 24B0 DATA 8D, 01 , 02 , BB , 05 , CF , 
BD, DO, 02 , B9, 06, OF , BD, 03,02, B 
9 , 07 , CF . BD , 05 , 02 , 2575 

16 2490 OATO AE , 03 , 02 , 20 , B7 , 04 , 
AD,C3,02,20,B0,C8,B9,06,CD,8 
0 , 05 , 02 , 60 , 05 , 2F , 2S24 

F2 2500 OOIA BS, FB, 05,30,85, FC, 
A5 , 2F , 05 , 31 , DO , 09 , 05 , 30 , OS , 3 
2, DO , 03 , 40 , BB , CC , 2795 

47 2510 DATA AE , D7 . 02 . AO , 00 , Bl , 
FB.DD.OB.CF.DO.OB.CB.Bl.FB.D 
0,09, CF,F0,2E, 18,2998 

EF 2520 DATA AO , 03 , Bl , FB , AA , BB, 
Bl , FB , 65 , FB , 85, FB, BA, GS, FC, B 

5,fc. as, fb.cs, 31.3599 
a3 2530 data do , d4 , a5 , fc , c5 , 32 , 
do, ce ,20 , bb , co, a2.04, 40, 37, a 

4 . AD, 05 , 02, OA, 18, B7BB 

BS 2540 DATA 65 , FB , BS , FB , A5 , FC , 
65 , 00 , 85 , FC , 60 , A9 , 00 , AC , D7 , O 
2 , g9 , 00 , CF , 99 , 01 , 2811 

FE 25S0 DATA CF , 40, 64 , CB , A9 , 00, 
BS, FB, AB, CF, 85, FC , AO , 00 , A8 , O 
0, 91 , FB , CB , DO , FB , 32B4 

5A 2560 OATO A9 , 06 , BS , FB , A9, CD , 
BS, FC. Ag, 00, gi , FB, CB, CO, 23, D 
0, F9 , 20, 03, CO, E6 , 3230 

ED 2570 DATA 7A , DO , 02 , E6 , 7B , 40 , 
20 , 02 , EE , 7A , DO , 02 , EB , 7B , 20 , B 
A , OD , 20 , F7 , B7 . AS , 2BB2 

«E 2580 DATA 14 , C9 , Cg , BO , 06 , 80 , 
OB, 02 , 40 , 2 A , 02 , A2 , OE , 40 , 37 , A 
4,00,00,00.00.00, 1748 



PROGROn : DEMO SET-UP 



OF 10 REM""""*"*""""""""""""* 

4E 20 REd I1QUE BOTTOM OF BASIC 
BB 30 RErl •••«••*•»*•• #•**•*••« 

D3 40 POKE43,1:POKE44,10:POKE25 
60,0; NEW 



PROGRAMS SPLIT-DEMO 



A3 100 REM"*"*"" 

33 110 REM READ IN SPRITE DATA 
BF 120 REM""*""*""**""*"*""""" 

E2 130 A-2048: B-10000 
GO 140 FDRZ-OTOB4:C-O:FORY-0TO2 
0 

71 ISO READDS 

BS 160 HBS-LEFTSCDS, 1):LBI-RIGH 
TSCDS, 1) 

2A 170 HB-UAL(HBS) : IFASCCHBS)>5 

7THENHB-OSCCHBS3-55 
BB 1B0 LB-UOLCLBS) i IFA5CCLBS)>5 

7THENLB-0SCC LBS >-55 
SS 190 D-HB*16+LB:C-C+D 
77 200 I FA< 256QTHENP0KEA , D 
SB 210 A-A+1:NEXT 

F3 220 READ CHECK : I F CHECKOC T 

HEN GOTO 240 
30 230 PRINTB:B-B+10:NEXT:G0T02 

SO 

30 240 PRINT"ERRQR IN LINE"B: ST 
OP 

35 250 REM 

• 

F6 260 REH PART 1: SET-UP ZONE 
0 

BO 270 REM**"**""*-***"**"***** 

03 2B0 5YS491S2rREM COLD START 

71 290 PRINT"CCLR3" 

FB 300 LP 200: REH PACE BASIC FA 

ST/SPRITES SLOW 
71 310 ZN-0:REM** 2N- ZONE CO-4 

AS 320 l-HCO ZN, 0: REM SET MULTIC 

OLOR 0 TO BLOCK 
16 330 f.HCl ZN,14:REn SET MULTI 

COLOR 1 TO LT BLUE 
B5 340 FOR SP-0 TO 7: REM** SP-5 

PRITE CO-73 
Dl 350 tMUL ZN,SP:REM** MULT ICO 

LOUR ON 
3E 350 READ F.C.X.Y 
6D 370 A!tCSP)-2N:OXTiCSP5-X: AY^C 

SP3-Y 

7B 3B0 BFRfl A*CSP3,F:REM** SET 

SPRITE POINTER 
OB 330 l". COL AliCSP) ,C: REM*" SET 

COLOUR 

CC 400 LXPD A*CSP) ,X: REM** X CO 

-ORDINATE 
3D 410 f.YPO A*;CSP> , Y : REM"" Y CO 

-ORDINATE 
B2 420 tUIS 0*CSP):REn** E NOBLE 

SPRITE 
20 430 NEXT 

52 440 REM"""""*" • 

9F 4S0 REM SEI-UP ZONE 1 

5E 460 REM*"" — "" • 

9A 470 ZN-1 



13 


4B0 


fMCO ZN.O 




4D 


490 


tnci ZN.14 




FO 


500 


FOR SP-0 TO 7 




12 


510 


tMUL ZN.SP 




SD 


520 


READ F.C.X.Y 




E9 


S30 


B"s ( SP ) -ZN : BX^C SP 3 -X : BY'-lC 




SPJ-Y 




2C 


S40 


iFRM 8"-:CSP) , F 




CE 


550 


COOL B":CSP) ,C 




34 


5G0 


l.XPO 8":CSP3,X 




CO 


570 


£YPO B'-iCSPJ.Y 




09 


5B0 


EUI5 B1CSP3 




D2 


590 


NEXT 




DS 


BOO 






27 


610 


REM SET-UP ZONE 2 




Al 


620 






F4 


530 






B8 


B40 


tMCO ZN.O 




76 


B50 


fiMCl ZN.14 




Dl 


660 


FDR SP-0 TO 7 




9B 


G70 


cMUL ZN,SP 




7D 


680 


REOD F.C.X.Y 




30 


630 


C*itSP)"ZN;CX^CSP3- 


X: CY-iC 




SP5-Y 




BF 


700 


tFRM C-iCSP),F 




2F 


710 


£COL C*CSP5 ,C 




03 


720 


EXPO C?;tSP) ,X 




21 


730 


£YPO C'lCSP) , Y 




BB 


740 


tUI5 C*C5P5 




72 


7S0 


NEXT 




35 


760 






47 


770 


REM 5ET-UP ZONE 3 




BO 


7B0 






5G 


790 


ZN-3 




03 


BOO 


;nco zn.o 




97 


BIO 


IMCl ZN.14 




B2 


fj^D 


FDR SP-0 TO 7 




74 


B30 


tMUL ZN.SP 




9C 


B40 


REOD F.C.X.Y 




12 


BSO 


D-itSP)-ZN:DXTitSP3- 


X;DY*-i< 




SPJ-Y 




61 


BGO 


£ FRM 0-:C5P) ,F 




OF 


870 


£CDL D'iCSPJ.C 




31 


8B0 


£XPO C'iCSP) ,X 




OF 


890 


i-YPO O'iCSPJ.Y 




98 


900 


tUIS 0'-:CSP) 




13 


910 


NEXT 




14 


920 


REM""*""""**"***" 




EO 


930 


REM SET-UP ZONE 4 




EO 


940 


REM*"""""***"**** 




B7 


350 


ZN-4 




73 


360 


I.MCO 2N,0 




37 


370 


tMCl ZN.14 




32 


980 


FOR SP-0 TO 7 




04 


990 


enui. zn.sp 





BO 1000 REOD F,C,X,Y 

A3 1010 E*CSPJ-ZN:EX--iC5P)-X ; EYri 

( SP5-Y 

CO 1020 IFRM E*C5P),F 

GF 1030 ilCOL E*CSP>,0 

97 1040 LXPO E-SC5P1.X 

SO 1050 IYPO E*C5P},Y 

4C 1060 J WIS E>.t5P1 

BO 107D NEXT 

Fl 1080 REM** ••"*••*•"•••***•"• 



41 1090 REM PART 2: MOUE TH1NB5 
AROUND 

50 1100 REM*"""""**"" *-•• 



E7 1110 PRINT"C00UIN3I ,, TABC7>"PR 

ESS SPACE BAR FOR ACTION! " 
4F 1120 GETAS: IFASO" "G0T01120 

Bl 113D PRINT"tCLR3":F0RSP-lT07 
STEP2 

55 1140 £MOU A^(SP).0,-2,70,AX:i 

CSP3 ,AY^(SP3 
IB 11S0 NEXT : 1"P0 : REM"* BASIC SL 

DUt/SPRITES FAST 
46 1160 ZOIitOJ-0 

AB 1170 £ACT 0, 1 , 20* C 1 ) : IFZO^lC 1 
)>060TD1170:REM** HAUE SPRIT 
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C64UTILIT yMCP] 



E5 CLEARED ZONE O T 

BF 11BO £PS00:FQRSP-1T07 STEPS 

9E 1190 f'MOU B*CSP) ,0,-3, 100, BX 
r;CSP),BY7iCSP3:REri«" ZONE 0 C 
LEAR , SO MOUE ZONE 1 UP 

4C 1500 NEXT:£PO 

S3 1210 Zl";CO)-0 

BB 1220 CACT 1 , 7 „ Z1*C 7) t IFZ1* C7 

J>0G0T01220 
El 1230 £P20a : F0RSP-lT07 STEPS 

sc 1240 aiau c*csp3,o,-3,i40,cx 

^CSP),CY'-i(5P3 
22 1250 NEXT: tPO 
BQ 1260 Z2*C0>-0 

32 1270 LACT 2 , 7 , Z2*C 7) i I FZ2*C7 

3>OGOT01B70 
D4 1EB0 i:P200:F0R5P-lT07 STEP2 
BB 1290 ttlQU 0?iCSP),0,-3,160,0X 

5CC5P),DY*C5P) 
95 1300 NEXT: f.PO 
48 1310 Z3fcC0)-0 

60 1320 EfiGT 3,7,Z3-iC03 : IFZ3--1C7 

)>0G0T0132O 
66 1330 tP2D0:F0RSP-lT07 STEP2 
DC 1340 i.nau E'-sCSP), 0,-3,130, EX 

*CSP) .EY^iCSPJ 
9F 1350 NEXT: f.PO 
B5 1360 ES"-;(OJ-0 

45 1370 tACT E%C1),ES*C1>:IFES!: 

C1)>0 B0TQ1370 
60 13B0 £P2Q0:F0RSP-0 TO 6 STEP 
2 

95 1390 lMDU A*CSP3 , 0 , 4 , 70, AX?;C 

SP) , AY^iCSPJ 
85 1400 NEXT: tPO 
FF 1410 A5*C0)-0 

B2 1420 £ACT A*C0) , AS^CO) IFA55; 

C0)>0 GDT01420 
3E 1430 REn«-*«»*-----*-»"***- 



SB 1440 REfl PART 3: CHANGING PR 
IORITY 

BA 1450 REfl—--** — — *"•*•**•* 



B3 1460 £P200:PRINT"CCLR,DOU)NB3 

DC 1470 FDR BLDB-0T09 

OC 1460 PRINTTABCISVCYELLOW.CK 

123" 
55 1490 NEXT 

52 1500 PRINTTABC7V'CD0UN3,BLAC 
K3PRESS SPACE BAR WHEN BORED 

95 1510 AXTiCO)-100:AYXCO)-160:t 

COL A-;C0),0:£PO 
CS 1520 £FRT A*CO):REn** SPRITE 
IN FRONT 

DF 1530 £tlOU A*C0) ,4,0,42, AXtCO 
),AY*CO) 

BF 1540 BETAS: 1FAS-" "GQT01610 
OE 1SS0 IFAXXC0X2GBGDT01S40 
CF 1S60 t'BAK A*C03:REI1*- SPRITE 
AT BACK 

95 1570 tnaU A^C03,-4,0,42,AX--lC 

0) , AY£C03 
67 1580 GETAS: I FAS-" "G0T01510 
28 1590 rFAX5iC05>10OG0T0159O 
57 1600 G0T01520 

33 1610 REn*»»*-«***»**-»***»** 



C5 1620 REfl PART 4 : STRETCHING S 
PRITES 

4F 1530 REn*"***»*« — **-**" 



CD 1G40 PRINT"CCLRD":LP200:£OFF 
A^if OJ :tR:REn*" RESET SPRITE 
LINKS AND -tnOU TABLE 
94 1BS0 FQRSP-0T06 
OE 1660 A'i(SP^-0 
2F 1670 £YPO A*CSP),50 
CD 1680 £XPO A^CSPJ, 15*CSP-49J 
3C 16S0 LSTX Ar<(SP):REn»* STRET 
CH IN X 



CE 


1700 


£UIS A-;tSP3 


Br* 


1710 


E^CSP)-4 


OC 


1720 


LSTY E£CSP J : REM"" STRET 




CH IN Y 


□8 


1730 


£YPD E*<SP),20B 


95 


1740 


£XPD E*C5P5 , 15+CSP-4B) 


l/J 


1750 


CSTX E*<SP3 


B5 


1750 


iUIS E*CSP3 


72 


1770 


NEXT 


Jb 


17B0 


F0RSP-OTO1 


74 


1790 


C^iCSP3-2 


19 


1B00 


fcSTY C^CSPJ 


C5 


1810 


fcYPO C?itSP>, 130 


D9 


1820 


£XPO C^CSP),B4+CSP-2SS> 


43 


1830 


£UIS C--1CSP3 


5C 


1840 


NEXT : PRINTTABC 19) "CBLAC 


26 


K,D0UN2,SD2a" 


lasu 




D7 


1850 


REM PART 5: COLLISION 0 




ETECTION 


B2 


iu/u 






• • • • i 




AA 


1680 


ATcC7)-0: AHr;C7)-0iDA-6: A 




Y^C7J-30 


96 


1890 


£YPO A*C7),AY*C7) 


FE 


1900 


£XPO A*t7),172 


A8 


1910 


£HIT A-sC7>,AH*(7J 


2F 


1920 


fiUlS A*C7) 


FD 


1930 


C'-iC5)-2:CH'iC6)-0:DC— 10 




;CX*C6)-60 


9B 


1940 


£YP0 C5i(6),140 


02 


19S0 


f.XPO CSsCBJ ,CXV.(6J 


6C 


1960 


£HIT C'-iC6J,CH - -:(6J 


BC 


1970 


LUIS C*C6) 


34 


19B0 


f HIT A'-sC7),AH - -iC7):£HIT 



C?.(6),CH::C5):REI1»- TEST ONCE 
TO CLEAR REGISTER 
59 1990 £HIT A*C73 , AH"-iC73 : f.HIT 
C*C6:>,CH?iC6):REM-- TEST TUIC 
E FOR COLLISION 
4B 2000 IFAH*C75>0 THEN DA— DA: 
REfl** IF B.G. COLLISION THEN 
CHANGE DIRECTION 
BD 2010 1FCH^C6)-1 THEN DC— DC: 
REfl"" IF SPRITE COLLISION TH 
EN CHANGE DIRECTION 
75 2020 AY*-:C7)-AY^C7) + DA:£YP0 A 

X(73, AY:sC73 
DS 2030 CX:iCGJ-CX^CG)*DC:£XP0 C 

fc(G),CX?iCG3 
E6 2040 GDT01980 
BA 2050 END 
E3 2060 REn«»»-"»»»*«« 
7A 2070 REM SPRITE DATA 
BF 2080 REM"-"-"- ••■ 
4E 2090 DATA AA . AA , AA , 80 , 00 , 02 , 
BO , 3D , 02 , 80 , D3 , 42 , 83 , 40 , D2 , B 
3 , 43 , D2 , 83 , 43 , D2 , 24S7 
B2 2100 DATA B3, 4D, D2 , 83, 4D, D2, 
83, 4D, D2, B3, 74, D2, B3, 74 , 02, B 
3 , 74 , D2 , B3 , 00 , D2 , 31 74 
81 2110 DATA B3, DO, D2, B3, DO, D2, 
S3, 40 , D2 , 80, D3, 42, 80, 3D, 02 , B 
0 , 00 , 02 , Afl , AA , AA , 2739 
5E 2120 DATA ED, AA, AA , AA, BO, 00, 
02 , 80, 3D, 02, 80, FD, 02, 80, 3D, 0 
2 , 80 , 3D , 02 , 80 , 3D . 2022 
7E 2130 DATA 02,80,30,02,80,30, 
02 , 80 , 3D , 02 , 80 , 3D , 02 , 80 , 3D , 0 
2 , 80 , 3D , 02 , 80 , 3D , 1 337 
77 2140 DATA 02,60,30,02,80,30. 
02,60,3D,02,8O,3D,D2,B0,FF,4 
2,60,00,02, AA, AA, 168S 
DC 21S0 DATA AA , 04 , AA , AA , AA , 80 , 
00, 02, 80, 3D, 02, 80, 03, 42, B3, 4 
0.D2, 93, 40,02,80,2348 
95 2160 DATA 00 , D2 , 80 , 00 , D2 , BO , 
DO , 02 , 80 , 00 , D2 , 80 , 03 , 42 , 80 , 0 
3, 42,80, OD, 02, BO, 1B89 
7E 2170 DATA 00,02,80,34,02,80, 
34 , 02 , 80 , DO , 02 , 60 , DO , 02 , B3 , F 



F 1 D2,B0,00,02,AA,19S1 

BD 21B0 DATA AA, AA. AD , AA , AA , AA , 
80,00,02,80. FD, 02, B3, 43, 42, 8 
0 , 00 , D5 , 80 , 00 , D2 , 2476 

EO 2190 DATA BO, 00, D2, BO, 00, 02, 
80, 00, D2, BO, 03, 42, 80, 3D, 02 , B 
0, 03 , 42 , 60 , 00 , 02 , 1937 

B9 2200 DATA BO , 00 , D2 , 80 , 00, D2 , 
80 , 00, D2, 80,00, 02, B3, 43, 42, B 
0^0,02,80,00,02,2129 

55 2210 DATA AA , AA , AA , 00 , AA , AA , 
AA , BO , 00 , 02 , BO , 00 , 02 , BO , OF , 4 
2,B0,3F,42.B0,3F, 1937 

5D 2220 DATA "42, BO, DF, 42, 80, DF, 
42,B3,4F,42 1 B3.4F,42,B3.4F,4 
2,aD,0F,42,BD,0F ( 21OS 

OB 2230 DATA 42 , BF , FF , D2 , BF , FF , 

02 , BO , OF , 42 , 80 , OF . 42 , BO, OF , 4 
2 , 80 , 3F , D2. BO, 00, 243B 

47 2240 DATA 02 . AA , OA , AA , A9 , AA , 
AA , AA , 80 , 00 , 02 , B3 , FF , D2 , 83 , D 
0,02, B3, DO, 02, B3, 2730 

84 22S0 DATA DO , 02 , B3, DO , 02 , 83 , 
DO, 05, 83, DO, 02, 83 ,F0, 05,80.0 
F . 45 , 80 , 03, DB, 80 , 2297 

7B 2250 DATA 00 , D2 , BO , 00, D2 , BO , 
00 , D2 , BO , 00 , D2 , BO , 03 , 02 , 80 , 0 
F , 42 , 83 , FD , 05 . 80 . 2288 

F2 2270 DATA 00 , 02 , AA , AA , AA , OB , 
AA . AA , AA , 80 , 00 , 05 , 80 , 3D , 02 . 8 
0,D3,42,BO,D3.45.5161 

A4 22B0 DATA 83,40,02,83,40,05, 
B3, 40 , 02, B3, 70, 02 , 83 , FF , 42 , B 

3 , C3 , D2 , 83 , 40 , 02 , 265B 

91 2290 DATA 83 , 40 , D2 , B3, 40, D2, 
83 , 40 , D2 , 83 , 40 , D2 , 80 , D3 , 42 , 8 
0, D3, 42, BO, 3D, 05. 565 1 

77 5300 DATA 80 . 00 , 02 , PA , AA, AA, 
8F , A A , AA , AA , BD , 00 , 02 , B3 , FF , D 
2 , B3 , FF , D2 , 80 , 00 , 2743 

CI 5310 DATA 02 , BO , 00 , D2 , BO , 03 , 
45 ,80, 03, 45, 80, 03, 42, BO, 0D,0 
2,80,00,02,80, OD, 1555 

2B 2320 DATA 02,80.00,02,80.34, 
02 , BO , 34 , 02 , 60 , 34 , 02 , 80 , 34 , 0 
2,90,34,02,80,34, 1235 

BC 2330 DATA 02 , BO , 00 , 02 , AA , AA, 
AA , EF , 00 , 00 , 00 , 00 , 00 , 00 , 00 , 0 
0,00,00,00,00,00,881 

6E 2340 REn••• , ••••••*'■•••*••••• 

06 2350 REM FRAME , COLOUR , X , Y DA 
TA 

8A 2360 R£H»"**#rt**«** •••*•••«! 

6E 2370 DATA 32.3,24,50,33,4,66 

, 50 , 34 , S, 10B, SO, 35, 7 , ISO, 50 
87 23B0 DATA 36,8,192,50,37,10, 

234,50,38, 12,276,50,39, 13,35 

0.50 

A2 5390 DATA 35,3,24,90,33,4,66 

,90,34,5, 106,90,35,7, 150,90 
93 5400 DATA 36,9.192,90,37.10, 

234,90,38,12,275,90,39, 13,32 

0,90 

1C 2410 DATA 32,3,24,130,33,4,6 
6 , 130 , 34 , 5, 108 , 130 , 35 , 7, 150, 
130 

DS 2420 DATA 36 , B, 195 , 130, 37 , 10 
,234, 130,38, 12,276, 130,39,13 
,320, 130 

70 2430 DATA 32,3,24,170,33,4,6 
6,170,34,5, 10B, 170,35,7, ISO, 
170 

DS 2440 DATA 36,8,195,170,37,10 
,534, 170,38, 12,276, 170,39,13 
,350, 170 

B5 2450 DATA 35,3.54,510,33,4,6 
6,210,34,5. 108,210,35,7.150, 
210 

13 2460 DATA 36.8,192,210,37,10 
,234,510, 3B, 15,276,510,39, 13 
,350,210 
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COMMODORE 

plus-4/C16 

PHOTON LOAD — FAST LOAD AND SAVE 

li. p you p»t> t nasled Irroe wailing 'o- your programs lu load 
c ".-'rhrtc'cotk-ii picgram hiii make a real difference lo 
yum tompuler PHOTON LOAD Ihc new cassettr operaung 
irsiern loads m seconds and allows you 10 load and save your 
t:rcotJT3 m aroui TEN times ihp speed 0* a normal load 01 
save two additional Basic commands make this cMremcly 

■ ' im /iriy jppnd money on .1 disc ill -.e win-" > (in L-,i(i 
kiUenrj save this last Features such assf>ped screen loaning 
via an audio •amino wnen loading is complete ossuro you 

ttding, saving is going 1o plan (unlike me Commodore 
lyOemi — A well designed Cassette Wading and saving 
lySMm - once you nae one you WO" I warn to be without one. 
HI ij<1>*£7.05. 

SUPER SPRITE 

TtM ttitiemely clever utility allows you to use 6 sprites 
jimuliatpously over a low resolution screen With Ina 
program you can now irmlalo Hie sp'ites found on the 

■ irTunii".- H*' Eii;i spnlt* is ccimposrd iHfin li- .-.1 tor 
nigh definition Spurns can oe independently moved in any 
Ol'KltO" With VERY SMOOTH scrolling Sprues may take on 
any colour and travel at any speed Sprite priorities and 
MillMn deleclion am provided Oespne adding an tnese 
^mple> 'eaiures to your computer it is very easy to use We 
p<ot<ae mlra Basic commands lo make it very easy to use 
i0i lies with your programs On top o' all mis we provide you 
wlhFREE demo programs and a FREE sprite designer What 
more do you need lo Bring real Ouwer to your games on your 
CttVPLus 4 This entire package >s a must lor games 
vognmman 

f .cefletf ra/ue ■ CsssbUB £7 95 

D'K C9 95 

ELECTRIK PENCIL!'! 

A tiuely eicellenl high resolution art program Magnificent 
tracer pieces can be Quickly drawn using the powerlul 
laci*liei provided by this package The program is entirely 
wiitien m hign speed machine code and includes Variable 
pencil siie, Variable drawing speed. Easy select cursor menu. 
D'»el draw/plot troehand. lines, circles. Hood, 
characters letters platted on high-res screen at any position. 
<?1 colours all usable simultaneously, hard copy to punier, 
oat) and save of pic 1 mm to cassette or disc, (oysiick or 
keyboard operation Many other facilities too numerous lo 
mention Complete with instructions. 
Bung some colour into your iito with ELECTHIK PENCIL 
Impressive results in no time at all An*r your friends* 1 
Guier'e only C? 95 
&JC only C9 91 



THE MIRROR - TAPE BACK UP 

Superb tape to tape back up copier catering tor tie ma|onlyol 
PLUS-4'Cifl games Backs up Doth standard and FAST 
loading software All maior loading systems catered 'or Very 
large menu ol Doth general back up routines and popular 
games Banc machine code and protected games all easily 
handled NO eilra hardware and NO second cassette Very 
popular utility 
fTiccHenf value Cf 85 



THE WAND — TAPE TO DISC 

Make lull use of your disc drive by effortlessly converting your 
games- software to disc Convenient and last loading from 
disc Handles all m.ijot loading systents with a very large 
menu ol general back up routines and games We have had 
many letters telling us how much people appreciate this 
utility Don I be lefl oul - buy one' Every disc user should 
have one. 

f inMrenf varus aupodeo* on disc - *"'.' 95 



MERLIN ASSEMBLER 

(00 00 machine code assembler tor lheptus-4-C10 Very last 
assembly of source code Easy entry, editing of code via trie 
fullscreen editor Full error messages pinpointing the 0110*5 
Full load save- and printer facilities Intelligent assembly 
v. in. it I.- namos. labels. he»decimal. teat ana data 
statements, remarks, post indemng q| variables etc Many 
Other facilities too numerous lo mention Highly 
recommended - A finely supe'b assembler. Comes with 
instruction booklet and FREE booklet of machine code 
routines 
Co«seffe f«. 86 
Due £13.95 



BLACK CAT - CASSETTE CONVERTER 

Have you ever wanted to use your PLUS-4 Wordprocosso'. 
Spreadsheet. Business graphics etc With a cassette unit? 
This program allows you to save your dies to cassette rather 
than disc (as forced to by Commodore) Ouick, convenient, 
easy to use 
OiM, £4 95 



RAPID dispatch of orders. 



BARGAIN JOYSTICKS — 3 GREAT 
DEALS 

Because ut bulk purchases wo can offer you these three value 

(or money deals to suit the needs ol your computer 

1) Incredible value - Brand new Quicksnol li Joysticks at 

only ta 95 plus C1 00 fur P 4 P Features include - 'AufolirB 

'Thumb and trigger finger lire buttons 'Built in sucton'cups 

"New improved design - The best selling joystick m Ihe 

world 

• I Qwckshot II foystick and loysllch adaptor (for Plus * C '6 1 
at only 17 95 plus £' 00 (pet |oyslick) P«P 
3t It you already have a Joystick we can self you Joystick 
adaptors at only £2 95 



CASSETTE INTERFACES 

II you have a Commodore 6a cassette unit which you would 
like 10 use with your 06- PL US* then you need one ol mese 
This adaptor load is simple to use Just plus in and go' — A 
sound investmenl C5 95 



TAPE HEAD ALIGNMENT C16/+4 

The period cure of the ma|ority of loading problems 
Specification as for me Commodore 64 (see beiowl 

On/yafiB 



COMMODORE 64 

EVER HAD A LOADING PROBLEM? 

Then send of! lor WIZARDS TAPE HEAD ALIGNMENT KIT 
64' — No one should be without one' 

The most common cause of loading failure is bad alignment of 
your tape heads Thiskitaiiowsyoutosetuptheiaoeheadsol 
your cassette unit tor the best possible loading conditions In 
many cases this will make a remarkable difference in loading 
reliability 

Our tut comprises ol: 

1) A precision recorded cassette conlaming a sophisticated 
lesi program 21 A special adiuslmenl screwdriver 3) A 
direction maicaior if A turning meter 5) A detailed 
instruction booklet with diagrams 6) A Loading Doctor — to 
help you diagnose any loading pmbiema 
All ol this lot onrp £5 95"' 
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U.K. P&P FREE and by FIRST CLASS post. Europeans please ADD 50p. Outside Europe ADD £150 (or AIR MAIL. Overseas orders 
welcome. All payments must be In pounds sterling. 

Cheques/POs to: 



WIZARD SOFTWARE 



(Dept. BB) 20, Hadrian Drive, Redhills, Exeter, Devon EX4 1SR 



r , A disk £36.95 
{-■M cape £19.95 



Full standard Pascal ♦ extensions 
Speed . . Fast to compile. Fast to run 
Resident compiler, works like a BASIC interpreter 
Fufl disk to disk compiler 



oxford PASCAL 



Graphics & sound c* tensions include 

BOX. CIRCLE. COLOR. DRAW. VDU. GRAPHIC. LOCATE. 
PAINT. SCALE. RCLR. ROOT. WINDOW. RGR. WIDTH. 
RWINDOW. FILTER. SOUND. PLAY. TEMPO VOL. ENVELOPE 
FAST. SLOW. BANK, JOY. PEN. POT for the 128 and simtar (or 
the 64 



CI 28 £44.95 



Full Linker for separately compared files 
Compact Code 

Powerful Editor. FIND CHANGE etc 
B4 page tutorial 'reference manual 
Stand alone compiled programs 
90 K free on the 128 

More than 20,000 enthusiastic customers 
worldwide! 



We// worth buying, on investment in your programming future" CO. "/ con wholeheartedly recommend it to Pascal novices and experts alike" Computing Weekly 



PIETSPIEIED BASIC COMPILER I RftmDOJ- CI 28/1 700/1 750 £34.95 



• UP TO 40 TIMES THE SPEED OF BASIC 
' Comptlei ALL BASIC command* • Extensions to BASIC 

including ill I ?B commands • Long variable names option 

■ Compatible with machine code ■ Recommended by Commodore 
» Makes Urge programs smaller " Program analysis utility included 

* Uters extensions to BASIC allowed on ihc CI 28 

'Always a good product — Even better on the 128" Commodore Computin 

Using PETSPE ED couldn't be vmplcr; rust type bl the name o' your program, wan a 
few minutes and then see your software run up to 40 times faster 




"SAVEs and LOADs almost instantly" . . . Your Commodore 

RAMDOS is a full feature RAM based lightning fast disk operating system for the new 
expansion RAM cartridges RAMDOS is similar 10 RAM-DISK except that R uses only 
expansion RAM 

* All disk commands supported 

* DLOAD a SO K program m 0.5 sec! 

* 2048 blocks free on the 1750 cartndget 

* Use all or part of the expansion RAM . . your choice. 



C64 £24.95 hodc-podc CI 28 £39.95 C64 £34.95 



The ultimate utility pack for the 64 and 128 

"^eptiorTa/iy Useful — An excellent extension package" Your Commodore 

□ RAM-DISK 
Imagine a disk dnve (ike the 1541 or 1571 only many times faster This n RAM-DISK. 
Modelled on the AMIGA. RAM-D5K organises the RAM irnxfe your 64 or 128 as a 
soft disk drive Once loaded, RAM-DISK responds to all the usual duk commands and 
behaves exacdy l*e an intelligent floppy drive The only difference is that everything 
happens at LIGHTNING SPEED RAM-DISK is accessible from BASIC or machine code 

TOOLKIT including FIND. CHANGE. DUMP. MERGE, TYPE. INFO eic etc 
COMPRESSOR 

Compresses programs down to their minimum sue Removes all spaces and REMs and 
packs up to 2SS characters onto each line Makes your code smaller and faster and 
protects programs from unauthorised tampering . 



.rM 

plus 



The complete BASIC programming environment packed 
with sophisticated utilities 

ANALYZER 

■ Flow cross reference reports • Data usage frequency report 

• Data cross reference reports • Very detailed statistics report 

* Redundant code eliminator {removes all unreachable code) 

* Header file geneator (changes your program to make it run faster) 

• Output to screen, printer or disk 
TOOLKIT including 

FIND CHANGE. DUMP. MERGE. TYPE. INFO. RENUMBER. DELETE etc 
COMPRESSOR 

Like the HACK-PACK compressor, reduces your programs to minimum sue 
OPTIMIZING BASIC COMPILER 
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LANGUAGE PACK 
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DEVELOPER'S PACK 


□ 


□ 



S SOL I6B WORCESTER PLACE. OXFORD OXI 2JW Tel: (0B6S) 54195 

I enclose cheque postal order Tor 

! pr<c\ ncVjde VAT ind UK powip For oversea! orders please add ( J .00) 

NAME 



ADDRESS 



PHONE. 



MAKE ALL CHEQUES PAYABLE TO SSOL 



ABow 14 days for delivery 



NjjjjW THE FIRST OF A NEW GENERATION OF BACKUP CARTRIDGE 



rear on youi 
boatd lot & 



Innovative new hardware design and programming techniques have ACTION 
allowed us to produce a cartridge of a calibre never seen before!!! — — 



Action Replay Mk III is more powerful, 
more friendly, has more features and 
will back-up more programs than any 
competing utility —even the latest 
protected progams!! 



★ 
* 



ACTION REPLAY III 



JUST LOOK AT THE FEATURES^ 

So simple to use: Just press the button and make a complete backup: Tape to Tape. 
Tape to Disk. Disk to Disk, Disk to Tape. 

- THE PROCESS IS AUTOMATIC - JUST GIVE THE BACKUP A NAME - 



Vttirks by taking a "Snapshot" ol the 
program in memory - so it doesn't matter 
how the program was loaded -(mm 
tape or disk - at normal or turbo speed 
EVEN SO CALLED "ANTI-FREEZE" 
PROGRAMS. 




ONLY 



NEW 






_|AII backups will reload ai lurbo speed 
Independently of the cartridge 

I Dual speed tape turbo system programs can load up to 
Jtimcs laster than commercial turbos -lhats over 10 
limes normal Commodore speed. 

_1 Freeze the action then view the program with the monitor 
leature. Add pokes lor infinite lives elc. Then Restart the 
game or backup - ideal lor customised versions ol your games. 



£29" versi6^TE^ 

POST FREE X/*y I 

- | FASTLOA"DER} -gySTE(\ 

Action floplay III even has w tt ith Hie 
a built in disk last loader nrtucn studi 
which speeds up loading mm sounds 
5 times. Uses no memory ■(■"" 
- invisible to the system | 
You could pay €20 alone' 
lor this feature. 



J Special compacting techniques. Each 
program is saved as a single hie 

J Transfers multistage tape programs to 
disk - mom than any other cartridge - 
even the antra stages are lurbo load - 
a unique feature 

J Sprite Killer! make yourself 
indestructible by disabling Sprite collisions 
in games. 




_J Picture Save. Save any multi-colour Hires screen to disk or tape 
Compatible with Blazing Poddies. Koala. Shdeshow elc. 

_j Fully compatible with 1541. 1541C. 1570. 1571. and enhancer or 
any CBM compatible data recorder 

J For C64, 64 C. 128. 1280 (in 64 mode). 

_J Unique Sprite Monitor Freeze the Action and view all the Sprites, 
watch the animations scroll across the screen. Save Sprites to disk or 
tape Customize your games by loading Sprites Irom one game to 
another * then restart the piogram or make a backup. 

j Compatible with fast DOS and Turbo RDM systems. 

_j Backup process in turbo speed * faster than any rivals. 



□ Fast disk formal (20 sees) 

_| Built in Unstoppable reset burton 



DIGIT 



ACTION REPLAY ENHANCEMENT DISK 

[Handing Action Replay* s capabilities even further. His disk, csniami ■ 
collet tion ol tope to disk routines lor a tew newer games which load 
sutnequeni peril in a non standard way All the latest lilies art catered 
lor - mart than any competing utility, and unlike other tyitsms. ACTION 
REPLAY IOADS EXTRA SECTIONS AT TURBO SPEED Disk includes die 
copy, disk backup and other useful utilities Regular updates at low 
cei) br use with Action Replay only Disk C7.95 



PERFORMANCE GUARANTEE 

I BOS SMCOSST MVA1 CLAIMS' WHO S IDOMG WHO' 
'AiMn Ptt|rti| Mfc 3 «*I tackup Mry pro nam tMiitn <m edW 
i art i cle cm Nikup - mil nun' li jlw no 4n unmiunialf m 
!l hjiwtvi Cn'iiipi T-nir rumt br ennflt. *hi(h *wi mi 
ink ism si Ww iprri lui Uhi lira >dMk hai * 
SuiK in dtii taitliHibi in giuun 5pti* ai itilnn Iritutii md 
:nii 1 1 0 mm Bken An* Htplef So who 1 lidOng who' Bui 
Anna Rrelay Mk 3 n ymi hnit ihat ti Am no Inn up id w 
cbinti rrturn ii wtetm ) oi>i it rtinji and y*ui mtnrr will 0» 

n (undid 



GRAPHICS SLIDESHOW SOFTWARE 

Cartridge based backup systems usually destroy loading pictures • I 
WITH AC HON RfPtAY Multicolour pictures Irom games giaphic 
packages or loading screens can be saved Id disk using Action Atrial 
and viewed singly or in sequence with this sophisticated ilideiMwT 
package Tin on load throughout Suteen picluies per disk Jo«ti(kir 
Kaytmjiil control An interesting now uie lor youi compute) 
□itk H 95. 




SPECIALM ENHANCEMENT DISK AND SLIDESHOW TOGETHER ONLY £ 1 1.99 



Dish Mate if 

DISK UTILITY CARTRIDGE 
only£14.99 TOE 



you have a disk drive 
then you need a Diskmate 

□ Diskitiato 

is a fast disk turbo loader that 

BUT THAT'S WOT ALL 

J Fast save 

J Fast formal lappnn ID seconds) 

[J Improved single stroke DDS commands 
le load, save, directory scraich, etc. 




speed up your normal loading software by 5 limes 

Q Redefined function keys ie load, 
load/run. list, directory monitor, etc 

□ Powerlul toollui commands: te old. 
delete, merge, copy, append, auionum. 
Iinesave elc , etc 



PIUS A timwrlul machine code monitoi/disassemblei All ihe usual momior 
commands assemble, disassemble, move, find, compare. Iill, number conversion eic. 
etc NB Tins ts a full momior. not a token etfon like some available. 



* Diskmaie incorporates special switching techniques which make it "invisible" ia ihe 
system Therelore ihe lasiload will work with more sohwaie lhan other types. In addition this 
makes the oihet commands including (he monitor more powerful For instance the monitor 
floats and is able to look under ROMs and even under itself 



REE 



SPECIAL OFFERS «««««««««««« 

Buy Anion fleptav III and Diskmate (uqetliei on the soma cartridge tor only . . £* QQ QQ''0S! 
This must surely be the must powerlul cartridge available far the CommudcM i- 0\J .\J\3t 

Buy Action Replay M and fait Hack'ero for 

Buy Aft ion Rtplay III and DiskmiU II on the same cartridge 
plus fast Hark em tor 



£44.99?°* 



R£E 



£54.99™ 



ffitC 



its AMERICA'S BEST SELLING DISK BACKUP SYS1 
HERE. NOW AVAILABLE IN THE UK! 




FOR THE COMMODORE 64/128 

A MULTI-MODULE SYSTEM ■ ALL ON ONE DISK 

FAST HACK'EM IS QUITE SIMPLY THE 
BEST DISK COPYING SYSTEM AVAILABLE. 
ANYWHERE AT ANY PRICE. 



— — — 



£19.99 



Mm ID USi IUUVMMI 



SINGLE 1541 MODULE 



■ hi ttrt laaiiiu 

■ It .1 ■- I, hi • . 



I »-.---■- 



"'WARNING" 

tUT HACK 0* 13 A VtHT IHIC'Af I 
WtOOUCI DtSIGMD 10 INABtl 
to max bao (ip run imm on* 
USE - DA1H IN NO VIA- C0N3M! | 
surmwt pmact 



SINGLE 1571 DRIVE (64 OR 128 MOOEl 

■ 'in .in — ii. . m< rm i—_ 



BICAUSf f ASI HA DC [At IS PflOOUCBl 
I ME U S IT Will ALMATS BE 0* 10* Si 
THE LATEST fHOTf CTXM TtCHHIQUlI [ 
SUtd MAIY Of OUR LATESI PHOUHl 
Am Aaron i Hi in wAN'Mii»-m4 



TWIN 1M! DRIV€S MODUL£ 

• AUIO HlBBIIH Con m nun yjin lot an n man 1 omuv lulim tola Hat ittlD 

• (ASI COP» Cm tan 8W * 36 wctnH •■!> f , 

• AUIOMAK Ai Jkm tul □infMM anantK iiwjioi IiIkiiuui* Mil hoi 

*od Ihl :iiroife A an Id difKilni (kill « * Itiga 



Jnkm*a II ami designed ay Dwl and ti cogummmg u by Ooic/t Need we say mote' 



1541 PARAMETERS MODULE 

"wo It* ™«* OM (Mi lea ■ u : > ■ ■ in torn 'M p*kt«iki nocur onian iBran rl im-ti- Itii n« n 

ioM H iMni Uqn Wilt pulnwl mvmi tt& twwaui H lAfial (it i imiii -h- . - ->■•■ ~i; , rm ■ 

»uw nafan Ofm ion P'lrmi not n<tn| ctern aa oiMit w i» '<"■•<: 0«W no i*i I ew OM 

MajeahM epMei " r« MM mtnA bi« Mn^i>| nU-n MlWilla onn irq.r,r"«rn« 

|M> it «mM Aim Id >r fl pin m) Ul 



SPECIAL 
OFFER! 



^sft-if only £6.99 



i ■ ■ ■ ■ i < a < 

£8.99 




if wtf on yout Fipansmn port: 3 slot 
lor 64178 



ONLY 




£16.99 

POST f REE 



Now a full Midi Interface for your 64V128 at , 
realistic price! POSTFREE 



NOW ONLY 

£24.99 



BLENOW" 



□ ACCEPTS 3 CARTRIDGES 
1 SWITCH IN/OUT ANY SLOT 
l ON BOARD SAFETY FUSE 

3 HIGH GHAOF 
PCfl'CONNECrGRS 

□ RESET SWITCH 



MIDI IN 
MIDI THRU 
h MIDI OUt 
! Cornpattfae with most leackng software packages 
• Advanced Muse System • JMS • SEll. He. 

Speraal DHb Buy Mm Interface ■ ««m ikk 
"W- orfy M9H - D pottaae lata* aatfl 



COM- DRUM 

^ ^^^afJjW ONLY 

£29 " 

DIGITAL DRUM < s^X^i* 
SYSTEM <V 



No* *M ttf ComDium digital tyftem you can 
|iTO?uir Hutu {uifety drum rhythms with nil 
p Al the features ol systems I D limes 

Itll i.r." 



•A complete digitally recorded drum kit it. 
B voices • kick drum, man Mm torn, hi hat 
cymbal etc etc NB these art lal drum sounds - 
not lynlhisuBd 

■ Real time and sirp lime sequences • foil editing 
system • 16 Alternative voices supplied free 

• 8 pre programmed rhythms lo start you oN 

• Enema iynt facility * Wry simple ta use 

• Ime output le hi ft amp or through TV with 
optional audio TV lead (see offerl - On screen 
menus • Stylish case • Please stale lap* or disk 
software 

com orum ana 



tnaUei >m lo xntmci w nn riraaakm 
'* Ona» round ivnliee rat oil mtiu* yu (an 
aiiai.jt muiirH to nab rnmai Iki Nairn an 
*' - ■ ■ ''li ' .■ : ,j.t: - !i*|ilrif ,n hi ma „• 
ina Com Oium [nmn) Mi at uippMniih Co" 

in rr . ,i, n i ,- I, ,.]„, iMniini; 
iliU ' II -I f A Sd .i -, rr 



DIGITAL SOUND SAMPLING 

COMPUTE PACKAGE 

£49.99 



US' rRII 
>ti auDio>iviiU' 



MOW FDR YGUK 
COMMODORE 64 

The Date! Sampler now bongs you 
this technology al a sensabie price' 



* tht Samjlii iliak , in » r- Will dut*l> nlu 

-nmin ant laobi it >wa"itf . at turn lyiiwiirh fe*Mra> 

uJr amma-g »m «ii> 'lint 1|"li»t) 

ndmlf disM m ' 1 1 .''I.-. luuiminu 

■Trf B M D a*0 out hhbw 

I" «■ Mlt "tul [ulpil ant imtUi:* nmul 

• lo™ (h— vtr i ■ ... -j^- ■■ ■. ■ ■. 

•ft iif -Mmi -i-nj »<i* Km r 1. i u i. m 
•^Wi «*o|i*a«mw»i nvna ant an torn 

•* ■»■•■ ■ Ida* *•» twin 

Cop* torn Sttwair Jinbhn satantrlt *i B9Ji 0 | Um ran 
cunfl larapti into a Ce*D<um «Ufm ai wHi as a baaptrq 




7) £24.99 

COMPMIBLt W» " COUNTER- 
D »UStC0NW°l L BB4 



ROBOTS 



»•» SiS * « ""^a M - » »Q» *•* 



nil 
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£14.99 
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£14.99 E29.99 l 
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IT'S BACK ONLY PQ 99 

TOOLKIT IV L9 



POST FREE 



THE ULTIMATE DISK TOOLKIT FOR 1541/1540 

loolkn IV has, lor some Time, been generally recognised as ihe| 
best disk Toolkit available The only problem lor Datel was thai 
a tvas distributed by someone else!! So when the opportunity 
H obtain ihe rights came our way. we jumped at it. And what'sl 
more, m keeping with our general pricing policy, we are offering il ai less than 
hall the previous selling price. A disk Toolkit is an absolute must for the serious 
piogtam hacker and TOOLKIT IV has more features than mosi for less: 




DISK DOCTOR V2 - ffcw arc) Mire any trad 
in? stenr including euri and rtounotrtr] iracis- 
tojO' dimued lectors look underneath read 
won 

HEADER.' GAP EDITOR - fccotiu and Oaplay 
All hudei i4DrniniiDn mcMtq oil byHs and 
henbr gap Rwar the enrne header utt header 
tbrnmliiii tittion AHo od* n wain iw gap 



FAST DISH COPY - ,m ,n ■ 

2 tiiMtr, or lets u»nt| single 154 1 

FAST FTl£ COPY - SeWintt Me cm tout 
i upDi 6 tenet normal med 



DISK 100K - Sap ilii«D»y fV:u«ii( lo:i hlo 
&iuV( hie itatVond Jddrntes Oiaiiembtf »r» 
tJlpninen dmitily Imm ihe dsk m SCREEN m 
PFUNTf B o:lud«g undocumented opcodes I* 
Ban Wuh much mute 

EI1E COMPACTOR - Han ramscl nuchine 
aub pmgiami by upo) SOh Sam Orti space 
WbllDM U'wami oin as normal 



FORMATTER - I II seiond temai an trtire Jst 
Of taiMl *> etdinduil track or hall track 0 lo il 
rbdolme any ol 311 parametm B create or recreate 
umguf dot humiQ 

ERROR EDIT - Otnt*l» find and mtifale all read 
errors mcludng eiirj and renumbered tucls nt 
lectori aM hall iracb hont D lu 4 1 erw moews 
data vdft enors and allom <ou m ntf lee any 

n«eu»ty pnauaj 



I 



PLUS 



DISK DRIVE SPEED TEST DISK ERASF DISK DRIVE RAM MONITOR DISK 10G BASIC 
COMFACIOR UMCOMPACTOR. FILE MAKER • MUCH MUCH MORE 



TOOLKIT IV ii an absolute mint lor the setioBi disk hackn. It hat all the routines tba the otbers have 
faU all the ones they don't . . . there is no better product available al any price . . available now 
nnplite with comprehensive instructions 




USUALLY SAME DAY 
DESPATCH ON All ORDERS 

SfW CftQUBS P Ol TO 
UNITS 89 
FENTON INDUSTRIAL ESTATE. 
DEWSBURY ROAD lenlon. 
STOKE ON TRENT TEL 07B2273815 
FAX' (07821 264510 



34 HR CREDIT SEE US OM 
CAflDU^E PRESTEL 
PAGE No. 
75B8B0000A, 
12 Page 
Catalogue - 
Order Page 



IT'S A COMPLETE LIGHTPEN SYSTEM . . . IT'S AN 
ALL IN ONE ILLUSTRATOR/GRAPHICS PACKAGE. 



■t s BLAZING 




JLLUSTWOK 2 



•I KM 




Nan Hj. oemeae 
•i-o r." mi nil 



V 

TAPE OR DISK 

LZt.OD POST FREE {PLEASE STATE WKCHt 
Tes DUmg Paddles a one of America's top seaaag giaphics packages 
FuHy knrvMenu driwrn. co«n« complete with the Duel laifrwrrlef - 
A lightDen teaturuvg the latest polymet Ithie optic cabka and sensor to> pan 
pom I accuracy of a caabre simply not possible wrtlv conventional system 
. . .But that's not all - Bbung Paddlei wdl atso work with any standard 
input device inc hiding Joysticks. Touch Tattle t s. Paddko. Mice. Trackbaf and 
Pialecjonal Graphic Tablets 



A SUPERB PACKAGE WITH ADVANCED FEATURES 



Advanced Colour Mmng to create over 200 featured hues 

with a range of brushes I _ Air Brush Ovals 
Rectangles Lines RuDOerbanding Text Mode 
Fill Single Dot rViode Freehand Draw 
Shape library Clear Printer Dump 
Hires Screens savod from Acnon Replay can be loaded 
and edited etc I Disk I 

PLUS A zoom feature for single Pixel editing while 
viewing, the results at lull scale Powerful cut and paste 
facility, shape* con be picked up. moved around, repeated 
and saved. ' Full load and Save feature fo' pictures, 
shapes and windows which are supplied, 
a m e- iah-» w e- -* w- u»--t«w»w*» • ■ ■ —a «a» » — Maw* 
navka ■atkwai *»■ io* ami £1299 tanonoaa wcasiraro 

■M J P. I linn :•— n — • M -f *!• BB • kn *•"»■• - " !■ - ■ • 





PADDLES 
ILLUSTRATOR 
IS FOR 
EVERYONE! 

Using the Laierwriler 
a child can use it as a 
colouring book or a 
computer artist can 
create superb graphics. 



i 



The Way of the 
Exploding 

Fist 



Attention CI6 and Plus/4 owners! Try our easy to enter 
competition to obtain your own copy of Melbourne 
House's most popular game. 



here are 50 prizes in this month's 
competition, each one an all-kicking, 
all-punching CI6 version of The Way 
of the Exploding Fist from Melbourne 
House. This game will enable you lo 
become a master of the mysterious 
oriental art as you progress from 
novice to tenth dan in a gruelling test 
of strength and discipline. Kachcopv is 
worth £7.95. 

How to Enter 

To start yourself on the road to martial 
arts prowess, just study the two 
cartoons on this page. There are 
several defences between them. Mark 
the differences on the tlrst picture and 
complete the entry coupon. Make 
sure that you write clearly and fully 
and please write the number of 
differences you found on the back of 
your envelope. 

The Rules 

Entries will not be accepted from 
employees of Argus Specialist 
Publications and Melbourne House. 
This restriction applies to employee's 
families and agents of the company. 
The How to Enter section forms part 
of the rules. The editor's decision is 
final and no correspondence will be 
entered into. 




Name . . 
Address 



Melbourne House Competition Entry Coupon 



post code 

Number of differences found 



Post to: Your Commodore, Melbourne House Competition. I Golden Square 
|JLondon WIR MB. Closing date: Friday 26 April 1987. 
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STACK COMPUTER PRODUCTS 



C64 C128 C128D 



SWITCHABLE 
4 SLOT 

MOTHERBOARD 




SPECIFY 
MODEM 
OR 

NORMAL 
VERSION 



•USE COMPATIBLE 
CARTRIDGES TOGETHER 
'SAVES UNPLUGGING & WEAR 



C64/128 +4 VIC 20 C128D 



PROFESSIONAL 
RS232 SERIAL 
INTERFACE 




•Conned any serial device lo 
your computer. 
'Easyscript, Superscript, Scrip 
128 etc. compatible. 
1 Send and receive 



1540 '1541 '1550 1570 1571/ 128D 




B'/iT LOCKABLE DISK 
STORAGE BOXES WITH RIGID 
INDEX SEPARATORS. 



C64 C128 128D 




FINAL 
CART 



•DISK & TAPE TURBO 
•CENTRONICS l/F 
•TOOL KIT 
'GAMES KILLER 
•RESET SWITCH 
'FREEZER 



5%~ 
FLOPPY DISKS 
INC. LABELS, SLEEVES. 
WRITE TABS 

■A 10 Super Qualily Doubled 

Sided in Library Case. 
■B 10 Standard quality in 
polythene bag 



C64 C128 12SD 




FREEZE 
FRAME 
1MB 



DISK TO TAPE/TAPE TO TAPE 
TAPE TO DISK/DISK TO DISK. 
MULTIPART PROGS 
HANDLED. 
SIMPLE OPERATION. 



■TURBOS 8i UPGRADABLE. 
•MONITOR & GAMES KILLER 
■DISK TO TAPE ETC. 

* IF YOU BUY THE WRONG ONE WE WILL EXCHANGE IT FOR ANOTHER 



C64 128 '4 C16 VIC 20 128D 




■Fully CBM compatible. 
'Full Graphics on Dot Matrix 
Printers. 
-Use 341 on Plus 4. 
•Chainable with Disk 



1540 1541 1550 1570 



NOTCHER 




HALVE DISK COSTS 



•Use both sides on single 
sided drives. 
•Tested on all our Disks. 



C64 C128 128D 




NEEDS DISK 
DRIVE 



EXPERT 
CARTRIDGE 
NOW WITH ESM 
FREEZER WITH ONE FILE 
8i COMPACTING 




HIGH 
QUALITY 
RIBBONS 

-MPS801 
•MPS802 
•MPS803 
•1525 
•1526 
•DPS1101 
•MX/FX80 



3.54 
3.93 
3.92 
3.35 
3.93 
3.52 
3.78 



ALL OTHERS AVAILABLE 



VIC 

MODULATOR 




64 

TRANSFORMER 




BS3120 




FROSTED BLACK TRIMMED 
ANTI-STATIC FIRE RETAROANT 
64/20/16 2.75 
Plus 4 2.75 
128 3.50 
128D 4.50 
C2N/1530/1531 2.00 
1541/1570 3.00 
1571 3.00 
MPS801 3.00 
1 701 6.00 



■4 SLOT 

MOTHERBOARD 
SWITCHABLE 



r HP 



•3/16K RAM RACK £34.95 
•3/16/32K RAM PACK £49.95 



16K RAMP PACK 



C64 128 128D 




SLOMO 

•Slow or stop any Program. 
• Slow or Pause Listings. 
"Stop Action or Instructions 
while you think. 

•Cheat Time Limit' Games. 

FREE 40 PAGE 
CATALOGUE ON 
REQUEST OR WITH 
ORDER 



PRICES INCLUDE VAT 
P&P£1.90 
(FREE OVER £20) 



C64 128 128D or VIC 20 



LIGHTPEN 




DRAW ACCURATELY 
ON SCREEN 

Superb precise drawing 
package COMPLETE. 
Save. Load & Print Pictures 
1 Really useable. 
10 Games included. 




m 




MAGIC DISK 
Fix 1541/1570 
SPEED & 
ALIGNMENT 
SIMPLY 

ALIGN & CLEAN 
ALL CBM TAPE 
DECKS ON ALL 
CBM'S SIMPLY 



C64 C128 128D 




NEOS MOUSE 
& CHEESE CASSETTE 

•COMPLETE MOUSE 
GRAPHICS PACKAGE 
•JOYSTICK MODE INCLUDED. 



CBM 

COMPATIBLE 




DATA RECORDER 

PIANO KEYS. 
RECORD (SAVE) LIGHT. 
■COUNTER. 

'CI 6/ +4 ADAPTOR £2 EXTRA. 



ALL CBM SPARES 
SUPPLIED 

L 



MEEDMORE 
(Distribution) LIMITED 

28 Farriers Way 
Netherton, Merseyside, 
L30 4XL 

Tel: 051-521 2202 
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Arcade 
Action 



Hints, tips and programs to help in writing your own arcade 

games 

By Tony Crowther 



reducing your first arcade game 
need not be the difficult chore that 
many people believe it to be. All that is 
required is a good strong idea as to the 
basis of the game and an 
understanding of how all of the 
different parts are going to work. 

In order to produce a quality game 
then it should of course be written in 
machine code. It is a lot harder to write 
a program in machine code than Basic, 
however, the increased speed of 
execution is essential to a good 
program. 

It is outside the scope of this series 
to actually teach you about machine 
code. Should you be interested in 
learning then you could take a look at 
a series Welcome to the Machine that 
started in the March "86 issue of Your 
Commodore and finished in December. 
"86. 

I am aware that many people will 
not be ready to tackle the rigours of 
machine code just yet. Don't let this 
put you off. Many good programs are 
written as a mixture of Basic and 
machine code. 

During this series I will be 
presenting a series of small programs 
that you can use yourselves, either as 
part of a larger machine code program 
or simply called from within your own 
Basic program. 

The series will be concentrating on 
programming with the C64. if you are 
a CI6 or Plus/4 owner don't worry, 
whenever possible I will provide 
programs that will work on these 
machines. 



What's to Come 

So what will wc be looking at? For a 
start I will bediscussingtheuseofUser 
Defined characters within your 
programs, how to use them and move 
them. Sprites will be dealt with in 
detail complete with routines to 
animate them and move them around 
your screen. Many games use 
backgrounds that are larger than the 
screen. The screen acts as a window 
over the larger playing area. I will be 
explaining how this is done and again 
provide routines to do this in your own 
programs. 

A number of miscellaneous 
routines will also be provided for your 
use. These will include routines to 
scroll messages on the screen, print 
and increment scores, character 
editors, music programs and many 
more. 



Presentation 

Most of the programs that are 
presented in this series will be in 
machine code. I will be giving both the 
source code for the program and a 
Basic loader for those of you who 
don't want to tackle the assembler. 

The assembly language programs 
have been produced using the 
Commodore Macro Assembler. I have 
tried to keep the assembly language as 
simple as possible so should you use a 
different assembler you should be able 
to enter the programs with very few 
changes. 

Starting Out 

In this month's article I am afraid that 
I am going to make you jump straight 
in at the deep end and deal with 
something that is extremely important 



10 REM * C16 IRQ DEMO ROUTINE * 
20 FOR A-818 TO 842:READ C:K=K + C 
: POKE A,C: NEXT 

25 IF K<> 2577 THEN PRINT "ERROR 

IN DATA": STOP 
30 DATA 120,169,63,141.20,3,169, 
3,141,21,3,88,96 

40 DATA 162,0,142,25,255,202,208 
,250,76,14,206,0 

50 PRINT"[D0WN][D0WN] SYS 818 TO 
START" 
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5 REM * C64 INTERRUPT DEMO ROUTI 
NE * 

10 BL=1 :LN=50 :SA-49152 
20 FOR L«0 TO BL:CX=0:FOR D=0 TO 
15 :READ A: CX=CX+A : POKE SA+L*16+ 
D, A: NEXT D 

30 READ A: IF AxCX THENPRINT"ERR 
OR IN LINE";LN+(L*10) : STOP 
40 NEXT L 

50 DATA 120,169,13,141,20,3,169, 
192,141,21,3,88,96,162,0,142,148 
0 

60 DATA 32,208,202,208,250,76,49 

,234,5,0,0,0,0,0,0,0,1264 

70 PRINT"[CLEAR] [DOWN] [DOWN] [DOW 

N]SYS 49152 TO START FOR C64" 



FIGURE 1 

lo a games writer — interrupts. 

In the coming months I will be 
oing back to simpler subjects, 
however many examples that I will be 
giving will require a knowledge of 
interrupts and use the IRQ program 
that I am going to give this month. 

Le( Me Interrupt 

So. just what is this thing that is so 
important to games writing? Well it's 
really as simple as its name suggests it 
is an interruption of whatever the 
computer is doing. Let me illustrate 
what 1 mean with a simple everyday 
example. 

Let's suppose that you are having a 
conversation with someone and the 
telephone rings and interrupts your 
conversation. You leave the 
conversation and go and answer the 
telephone. If the call is for you then 
you would now hold a conversation 
with the person on the other end of the 
telephone. When you had finished you 
would put the telephone down and go 
back to and continue your original 
conversation. 

What has happened is that the 
ringing of the telephone simply inter- 
rupts and paused your original 
conversation for a short while and you 
carried on where you left off upon 
returning. 

So what about interrupts in 
programming? 

Let's take a look at a practical 
example. If you were to write a 
program that required you to move a 



sprite across the screen you may write 
a routine that went along the following 
lines: 

1. This is the main program. 

2. The main program becomes 
interrupted by the routine that moves 
the sprite. 

3. The sprite is moved by the routine. 

4. Once the sprite has been moved we 
go back to step ( 1 ) and continue where 
we left off. 

This is of course an over simplifi- 
cation but should give you an idea of 
what an interrupt can do. 

FIGURE 2 



Believe it or not your computer is 
actually being interrupted every 
I /50th of a second by the computer's 
hardware, (iverytime an interrupt 
occurs the computer takes a look at a 
memory location which holds 
information about where the interrupt 
program is stored. These couple of 
memory locations arc referred to as the 
interrupt vector. In normal use 
whenever an interrupt occurs the 
interrupt vector holds the address of 
the general routines which look alter 
the general running of the computer. 
These routines are items such us 
scanning the keyboard to sec if a key 
has been pressed etc. 

The interrupt vector is stored ai the 
following memory locations: 

788 and 789 

These locations are the same on all 
the Commodore machines we are 
using. 

So how do you use this in your o\\ n 
programs? 



In Practice 

Let's take a look at a practical 
example. Figure I gives a Basic loader 
for a machine code program that uses 
interrupts. Note there are two versions 
of the program one for the C64 and 
one for the Plus/4 and C16. 



10 ; ******************* ***** 

20 ;* INTERRUPT / FLASHING * 

30 ;* BORDER DEMONSTRATION * 

40 ;* C6A VERSION * 

50 ^************************ 

60 *-|C000 ; WHERE PROGRAM STARTS IN MEMORY 



70 IRQVEC -$0314 ; IRQ VECTOR 

80 BORCOL -SD020 ; ADDRESS OF BORDER COLOUR 

90 NOR IRQ =$EA3l ;VALUE NORMALY STORED IN IRQ VECTOR 



100 ; 
110 ;THIS IS SECTION 1 THE SETUP ROUTINE 

120 ; 

130 SEI ; INTERRUPTS OFF 

140 LDA 0PROC4255 ;P0INT THE IRQ VECTOR 

150 STA IRQVEC ;TO OUR NEW PROGRAM 

160 LDA flPROG/256 

170 STA IRQVEC* 1 

180 CLI ; INTERRUPTS BACK ON 

190 RTS ; AND RETURN TO BASIC 

200 ; 

210 ;THIS IS SECTION 2 THE ACTUAL PROGRAM THAT CHANGES THE BO 
RDER COLOUR 

220 ; 

230 PROG LDX #$00 

240 LOOP STX BORCOL ;ST0RE X REGISTER IN BORDER COLOUR 

2 50 DEX 

260 BNE LOOP 

270 JMP NOR I RQ ; CONTINUE NORMAL IRQ PROGRAM 
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iOOO REM C64 IRQ DATA BASE LOADE 
R 

2000 FORL=0TO9:CX=O:FORD=0TO15:R 

EADA:CX=CX+A:POKE49152+L*16+D,A: 
NEXTD 

2010 READA : IFA<>CXTHENPRINT"ERRO 
R IN LINE*';2040+(L*10) :STOP 
2020 NEXTL : END 

2040 DATA120, 162,0,169,0,157,63, 

3,232,224,192,144,248,162,0,169 
2045 5 

2050 DATAO, 170, 157,0,157,157,0,1 

5jM57, 0,159,232, 208, 244, 169, 81, 

2060 DATA157, 88, 192, 169, 192,157, 

89,192,232,232,232,224,30,144,23 
9,169,2738 

2070 DATAO, 141, 14, 220,169, 82, 141 
,20,3,169,192,141,21,3,169,0,148 

2080 DATA141, 18,208,169,27,141,1 

7,208,169,1,141,25,208,141,26,20 
8,1848 

2090 DATA88, 96,169, 1,141, 25, 208, 

32,0,0,32,0,0,32,0,0,824 

2100 DATA32,0,0, 32,0,0, 32,0,0,32 

,0,0,32,0,0,32,192 

2110 DATAO, 0, 32,0,0, 76,49,234, 12 

0,169,49,141,20,3,169,234,1296 
2120 DATA141,21, 3, 169, 1,141, 14,2 

20,169,121,141,25,208,169,240,14 
1,1924 

2130 DATA26,208,88, 96,255, 255,25 

5,255,255,255,255,255,255,255,25 
5,255,3478 



FIGURE 3 

When you run this program il 
simply POKEs a shon machine code 
routine into memory. To start this 
machine code routine simply type the 
SYS instruction which is printed by the 
program. 

What this program does is to 
change the border colour every time an 
interrupt occurs. Because interrupts 
occur extremely quickly the flash rate- 
is so high that the different colours 
appear as a number of flashing bands. 

You may notice that the border is 
still flashing even though the computer 
has returned to the READY prompt. 
You can list any program that is in 



memory or even type in a new program 
and the border will continue to flash. 
This is because, as I stated earlier, the 
computer is always being interrupted 
every l/50th of a second and our little 
screen flash routine is run every time 
an interrupt occurs. 

The Machine Code 

So let's have a look at our machine 
code program and have a look at what 
it does. Figure 2 gives the source code 
for the C64 version of the border flash 
routine. The C16 version is almost 
identical apart from the locations that 
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are used to change the border colouJ 
The program is actually in tw< 
separate parts. The first sectio 
actually alters the IRQ vector so that; 
holds the location of our border lias 
routine, section two of our littl 
demonstration. 

Taking the program line by lin 
this is what it does: 

1. We turn off the interrupts with th 
SEI instruction. The reason fo 
turning them off is quite simple. W 
are going to change the vector that i 
jumped to when an interrupt occl 
Since interrupts occur every l/50th 
B second, if we didn't switch off th 
interrupts then it is possible that a 
interrupt would occur before we ha 
changed both memory locations. I 
this was the case then the comput 
would not jump to our routine b 
rather to some other location i 
memory and the computer woul 
probably crash. 

2. After turning off the interrupts wi 
alter the IRQ vector so that it points I 
our border flash routine. 

3. Now we turn the interrupts bad 
on. 

Of course the interrupt vector isn't 
changed until you execute this 
program with a SYS instruction. 

Our border flash program 
extremely simple, all it does is to loat 
the X register with the number 0. Thu 
is then stored in the border coloui 
location. The X register now has 
subtracted from it. Note in machii 
code if you substract a 1 from . 
memory location that contains a 0 il 
will become 255. The program tl„ 
loops around until the counter gefl 
back to zero when it jumps to thi 
normal interrupt routines - keyboan 
scanning etc. 

By normal interrupt routines what 
I mean is that we jump to the routing 
that is normally executed when ai 
interrupt occurs. In other words wi 
jump to the routine whose address ij 
stored in the IRQ vector when thl 
computer is switched on. 

Going further 

I hope that the above demonstrated 
and supporting text makes it a little) 
clearer as to what an interrupt is. Th( 
interrupts we have been dealing witl 
are hardware interrupts that ai 
generated every I /50th of a secom 
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There are other ways of generating 
interrupts, for example the raster 
interrupt which can cause an interrupt 
depending on the position of the raster 
on the TV screen. However, at this 
time we don't really need to go into the 
other types of interrupt as we will 
deal with them as required. 

IRQ Dalabase 

As I have already stated we will be 
using interrupts quite frequently 
Within this series. In order to make 
them easier to use with our numerous 
foutines you will find in Figure 3 the 



Basic loader for a C64 machine code 
routine which I call IRQ DATABASE. 
Kigure 4 has the source for this for 
those of you who want to follow it 
through and see how it works. 

This program functions by setting 
up a 'data base' of switches which are 
used to turn each routine on and off. 

Each routine will be allocated a 
position in the database and can be 
turned on and off by simply POKEing 
a I or 0 into the relevant location of the 
database. For example on the C64 
should you enter: 

POKE 839.1 



then the Message Scroll routine will be 
enabled. Of course the Message Scroll 
routine needs to be present in memory 
and this will be printed in a later part of 
the series. 

Next Month 

Have you ever wondered how you get 
moving objects in programs? If any of 
you have seen either of my B/agger 
games then the moving conveyor belts 
and ladders are the type of things I 
mean. Well next month 1 will prov ide a 
routine that will allow you to perform 
this with ease in vour own programs. 

roe 



FIGURE 4 


1 sin 


INX 






1000 




********************************* 




CPX 


#30 




1010 




[**** INTERRUPT BOOT **** 




BCC 


LOOP 2 




1020 




********************************* 


1 SAO 


LDA 


#0 




1030 






1 c 7 A 


STA 


TIMERA 


•T1MPR A APT 


1040 




iHOW TO USE FROM M/C 




LDA 


#<PROG2 


• POTWT TRO Y/Ff"TY1P 


1050 






1 Sft S 
1 JO J 








1060 




; JSR 49152 IRQ ON 


1 SQO 


STA 


CINV 


• TA PROG? 


1070 




JSR 49272 IRQ OFF 


1 (\C\C\ 


LDA 


#>PROG2 




1080 






i ii n 
1 D1U 


STA 


CINV+1 




1090 






1 f.70 


LDA 


#0 




1100 




HOW TO USE FROM BASIC 


1DJU 


STA 


REDRAS 




1110 






IOWO 


LDA 


m 


•PI PAD niT Q 


1120 




! SYS 49152 IRQ ON 


1 f\ SO 
LOJKJ 


STA 


RASCOM 




1130 




SYS 49272 IRQ OFF 


1 AAO 
iOOU 


LDA 


#1 




1140 






1D/U 


STA 


INTFLG 


■TURN ON RA^TFR 


1150 




********************************* 




STA 


IQMASK 


■ f flNTDOI 
, V^UlS 1 KUL 


1160 






ID J\J 


CLI 




1170 


CINV - 788 ; INTERRUPT VECTOR 


1 7nn 
1 / ou 


FRED 






1180 


CINOUT = 59953 ;64 IRQ ROUTINE 




RTS 






1190 


DTBASE - 831 ; START OF DATA BASE 


170O 


* 






1200 


REDRAS - 53266 ; RASTER POSITION 


1 / jU 


■ 






1210 


RASCOM = 53265 


1 7 /. n 


PROG 2 




1220 


TIMERA - 56334 ; TIMER 'A' 




LDA 


#1 




1230 


INTFLG - 53273 


1760 


STA 


INTFLC 




1240 


IQMASK = 532 74 ; INTERRUPT MASK 


1770 


CHANGE 




1250 


* - 49152 


1780 


JSR 


0 


; THESE ARE TO BE 


1260 


i 




1790 


JSR 


0 


; RE-VECTORED 


1270 


* 
■ 




1800 


JSR 


0 


; WHEN THE DATABASE 


1280 


PR0G1 ;SET UP ROUTINES 


1810 


JSR 


0 


;IS IN USE 


1290 




SEI 


1820 


JSR 


0 




1300 




LDX #0 ; CLEAR DATA BASE 


1830 


JSR 


0 




1310 




LDA #0 ; BY PUTTING 0 INTO 


1840 


JSR 


0 




1320 


LOOP1 ;831-1023 


1850 


JSR 


0 




1330 




STA DTBASE, X 


1860 


JSR 


0 




1340 




INX 


1870 


JSR 


0 




1350 




CPX #192 


1880 


JMP 


CINOUT 




1360 




BCC LOOP1 


1890 


i 






1370 




LDX #0 ; CHANGE NEXT 


1900 


* 






1380 




LDA #0 


1910 


PR0G3 


;BACK TO NORMAL 


1390 




TAX 


1920 


SEI 




;TURN OFF INTERRUPT 


1400 


L00P6 


1930 


LDA 


#<CINOUT 




1410 




STA 40192.X 


1940 


STA 


CINV 




1420 




STA 40448, X 


1950 


LDA 


#>CINOUT 




1430 




STA 40704 S X 


1960 


STA 


CINV+1 




1440 




INX 


1970 


LDA 


#1 




1450 




BNE LO0P6 


1980 


STA 


TIMERA 




1460 


L00P2 : PROGRAM TO 


1990 


LDA 


#121 




1470 




LDA #<FRED ;JSR FRED 


2000 


STA 


INTFLG 




1480 




STA CHANGEU,X 


2010 


LDA 


#240 




1490 




LDA #> FRED 


2020 


STA 


IQMASK 




1500 




STA CHANGE+2,X 


2030 


CLI 






1510 




INX 


2040 


RTS 




;Y0UR IRQ'S NOW OFF 


1520 




INK 


2050 


. END 
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4. NL-10 



PRINTFKS I < >K HUSISJf SS 



WHICH MAGAZINE 




VESHAM ENHANCER 



2000 



• Aummmc tingle 
sheet handling 

• Tractor reed built In 

• "Prom Parwr mode 

u n c ti o n 

■ Double and Ouad 
height characters 

■ tfOcpt draft and 
10 CM NLQ 

J his is the best Commodore? ready printer you 
can buy. Combines many unique features win superb 
reliability, ityllng and prim quality. But the real 
beauty is that me interlace cartridge is interchangeable so 
l' you change comp-uters just buy a new interface 

In t group test with other 

popular printers men a* Epson. Crtizen and OKI MM «rm 
nwganne descnoed me NL1D as 

ihe Rolls Royr* of thlt group . 0ftJL y £249.00 
Automatic cut iheel leerjer available as .in option for U9 JS 



SELECTED PRODUCTS 



IS41C DRrvc. Tnt latest version of the 1541. 

better drive mechanism and new .... .. 

colour ONir 1 1 07.73 



For COMMODORE Computers 



disc MOTCHFR. Double the capacity of your 
does wth this handy gadget Cuts second 
write protect nam accurately and 
Muty ONLY 

AZIMATE 3000. Handy package aio.vs you 
lo easily check and realign the tape head 
of your CBM data recorder includes 
screwdriver _ , ONLY 



MOTHERBOARD. 4. not. with either all 
upngrit sockets, or three upright and 
one ihrough socket to urt modem, 
please specify ONLY 



£5.95 



£6.95 



£28.00 



power PACK. High qu*iiy replacement 

power park 'or CSM 64 ... ONLY Kef *KV5 



XETEC supergraphix. the best Cen- 
tronics printer interface for your 64/128. 
Large buffer, downloadable fonts. 

etc _, — _, _„ only 



£69.00 



DATA RECORDER. CBM COmpaoMe. same 
performance as (he C2N/153I but cheaper «. 
and includes a pause button ONLY t*4.95 

Large stocks of Commodore- related equipment at 
lemlble prices. If you don 1 tee what you want, 
give ui a call. 



DISKS AND BOXES 



25 bulk-parked DS'DD cKths with w'p tabs 
and labels '. ONLY 

25 disks as aovc wiih 50 capacity kukabie 
brat _._ ONLY 

IS dofcs as above wlih 100 capacity lockapie 
bn« ONLY 



SO rjpacity lockabie bo« 
100 ( ..parity lockaoie bcu 



C'-JL > 



ONLY 



£13.95 
£22.95 
£24.95 
£10.95 
£13.95 



The Evesham Micros version of this reliable and 
compact disc; drive has a new ROM to errsurr 
a very high degree ed compatibility with drsc 
iikdqi and protection schemes. 



FEATURES 



* Handles Dlic Turbos 

• Direct Drive Motor 

* 1 Vear Guarantee 

• Highly Compatible 



* No Overheating 

* Vary Reliable 

* Compact Slae 

* Very Quiet 




IMPORTANT! ONLY THE EVESHAM MICROS VERSION OP THIS DRIVE HAS THE 
NEW ROM THAT WIU HANDLE DISC TURBOS AND LOAD OVER 9B% OF 
PROTECTION SCHEMES. 

THREE PURCHASE OPTIONS — 



OPTION 1 

Evesham Enhancer 
with 
tiee s/warr 
ONLY 1149.95 



OPTION 2 

Evesham Entwrw 
with MC 
.mdOuKkOsc* 

cartridge 
ONLY HS9.45 





Give your '64 the modi 
look 




A NEW IMAGE FOR 
THAT FAVOURITE 
COMPUTER 

• Easy to Fit ( 

# Lower key height 

This modern case with it's sleek style 
will transform your *64. The high quality injection 
mould is superbly finished in the latest ivory colour. 
The lower key height is also a boon to operator comfort 
Fining is very simple, requiring Just a Philips screwdriver, and can 
be completed in less than 10 minutes. Stock now available so order 
for quick delivery. 



DOLPHIN DOS 



YOU WONT 
BELIEVE 
YOUR EYES I 



THE EFFECT IS STAGGERING. 

Now established as THE parallel operating system 'or the 1 54 1 disc drive Hundreds of satisfied users include 
business, hobby, Mi-time programmers, and many leading software houses. Including Gremlin Graphics, 
Domark, Superior, Alllgata, Thalamus, Adventure International, and Software Project*. 

The speed and efficiency rs truly unbelievable, tt is compatible with the vast majority of commercial software, 

speeding up Doth the loading of the program and of SEOVREL flies, (it is brilliant with Superqase, Easyscrrpl, etc.) 
For non-compatible programs it can be completely switched out. it DOES NOT use a special disc format and 

your ewstlng discs will be compatible 

FITTING 

Fitting involves the insertion of two sub assembly circuit boards, one in the 1S4I and one in 
the '64' IZfl These normally just plug in but on some Ms a small amount of soldering is necessary 

SOME OF THE FEATURES 

• 25* FASTER LOADING (PRG FILES! 



EASY AND FAST DOS COMMANDS 
USE 40 TRACKS FOR 749 BLOCKS 
MONITOR BUILT IN 
DRIVES CENTRONICS PRINTER 
ENHANCED SCREEN EDrTOR 
EXTRA BASIC COMMANDS 



* I2x FASTER SAVING (PUG FILES) 

* 10a FASTER LOADING (SEQ FILES) 

* Bm FASTER SAVING (SEQ FILES) 

* 3a FASTER LOAD/SAVE (REL FILES) 

* E.G. LOAD 202 BLOCKS IN 5 SECS 

(These figure* do not allow for searching 

EXTBAS AVAILABLE. .. 

Kemal for 128 m 128 mode ... ., 

User port e>pansion card |3 slot) ._ — — - ... ... .. , 

DolplWn Copy (Whole disc m IB sees and lightning last Me copier) - „ 

Dolphin main board for second drive Cw lead 
If you require further Information, please send SAE for fact sheet 



£9.95 
C 1 4.95 

£7.95 
£44.95 




in Australia: contact Micro Accessories of SA, Unit 8, Hewittson Road, Elizabeth West, S. Australia 5113. Tel: (08) 287-0 1 9 1 



FREEZE FRAME Mk IV 



NEW PRICE . . . WHY SETTLE FOR LESS I 




FREEZE FRAME LAZER 



ANOTHER TRENDSETTER? 





Now you can buy a pedigree Freeze Frame backup 
cartridge for a startling new price No need to settle for 
lew. mis rs the latest development of the originator More 
power, more features, easier to use. 

POWER 

Legendary amongst Commodore owners but wltn con- 
tinual development now even more impressive 
FEATURES 

Three cartridges in one fast load. utikbes and backup 
TAPE to DISC TAPE to TAPE 

DISC to DISC DISC to TAPE 

So simple to use. Just plug in and switch on. at the menu 
choose your opoon. no messing wth software, tfs afways 
ready 

Load the program that you wish to backup, press the 
button on Free?e Frame, then you can either 

1 . Press "D" to save to disc with fast reload. 

2. Press "S" to save to disc with standard reload. 

3. Press "T~ to save to tape with fast reload. 

MULTI STAGE PROGRAMS 
The standard cartridge will transfer to drsc many 
tape based muKI stage programs, a.g. Summer 
Games II, Silent Service. Winter Games, etc. and 
when used in conjunction with the regularly updated 
"F.F. Utility Disc" ihe vast majority of piograros ol 
this type can r ■■- Handled. 

MORE FEATURES 

• Doubles as a fast load cartridge 

• Loads extra parts fast 

* Quili in Fast Format 

• Built-in File Copier (up to 248 blocks) 

* New "SELECT ALOAD" feature (Press "L" for 
directory, select with cursors, then press F3 to 
load. 

■ Undetectable by software 

* Files compressed for disc economy 
« 121/1 28D compatible In '64 mode 
PROGRAM RELOAD IS INDEPENDENT OF CARTRIDGE 

NOW ONLY £28.95 
At this price there Is no need to settle for less 
UPGRADES: Mk I or II . . . £14.95 
Mk III or NIB . . . E9.9S 
Mk IV to LAZER ... £1 1 .95 



DISC DISECTOR V5.0 



The fifth version of tne country s leading &;c backup.' 
utnty program This latest version includes many 
"PARAMETERS" 10 'vm.;.- V- Vtr-M !• .ply ivotn ttvl 
discs Thrs includes the latest American and English 
software. Be warned if you wani lo back up soltwjre by 
Ocean Gremlin. Hewson. Oomark. and even US.. Gold 
whose proiecnon schemes are NOT always Ihe same as 
the American versions, then you MUST have "D.D.". At 
press dale, we are sure NO other advertised pro- 
duct will handle all these, be It American or 
German. 

INCLUDES THE FOLLOWING 

* EVESHAM 3 MINUTE NIB8LER 

* EVESHAM 8 MINUTE NIBBLER 

* MANY PARAMETERS (The vial code lor the 
protection sc hemes | 



• DUAL DRIVE NIBBLER 

■ MENU MAKER 
(whh select facility) 

■ DISC ORDERLY 
» FAST FORMAT 



• FAST FILE COPY 
- UN SCRATCH 

• DISC RESCUE 

• DISCMON+ 

• ETC., ETC., ETC. 



The whole package Is menu driven and has Its 
own fast boot system built In for your conveni- 
ence. Pays for Itself the first day you receive ft. 

only £24.95 

Customer with earlier versions may ir-tum them along wltn a 
payment ol I7.9S 10 recerve V5.0. 
Won routines are CBM I2S and 
1570/71 compatible In 64 mode. 



QUICKDISC 



Our highly popular fast load and save plus utility cartridge 
has received many favourable reviews. 

* PAST LOAD |5 to 7 times Improvement) 

* FAST SAVE (5 to 7 times Improvement) 

* FAST FORMAT (20 seconds] 

* FAST BACKUP (4 minutes) 

* FAST FILE COPY (up to 248 blocks) 

* EASY DOS COMMANDS 

* CENTRONICS PRINTER DRIVER 

* RESET BUTTON (unstoppable) 

* HELPS MENU 

* USES NO MEMORY 

* '128 COMPATIBLE ( 64 mode) 
£ iception value for money at only 

£19.95 



1541 QUIET STOPS 



Cure for ever the dreaded 1541 dnve head "nammetmg" 

* Easy to fit 

* Detailed instructions 

* One kit does two drives 

* Helps prevent misalignment 

oniv £4.95 

Not suitable for "turn lever*' type drives 



From ihe design team that changed the face of backup 
technology comes another Innovation. The powers of 
Freeze Frame have been combined with a staggeringly 
quick new loading system An amazing 32K of ROM 
provides you with all the facilities of Freeze Frame 
Mk (V as described opposite, plus the stunning new 
LAZER loading technique 

Check these LAZER features 
• Reload a program In 10-15 seconds 
• Fast saving of programs 
* Loads extra parts at VERY HIGH speed 
* Load speed approx. 20 x normal 
* Uses standard disc format 
* Includes RESET 

Cartridge must be present to reload at LAZER speed 
Proven power with stunning new technology; 

only £39.95 

UPGRADES: Mk I or II . . . £29.95 
Mk III or 1MB . . .C19.9S 
Mk IV. . . £11.95 



f.r.' 



o\scvi£ 



DOUBLER 

THE tape backup device ' 



Many thousands of this popular product have been sold 
and sales continue to flourish why? We think because it 
is the best product of it's type Consisting of hardware and 
software it uses a unique method controlled by the 
software tnat aBosvs you to produce perfect backups of 
your rape software 

It Is very easy to use and very successful. In fact 
our tests have proved that Doubler can achieve 
1 00% success. 



only £12.95 



1541 
PHYSICAL 



EXAM 



Have you got . . . 

Alignment problems 

If so. you need this package. Contains digital alignment 
disc and drive fault diagnosis software thai allows you to 
check and correct 'wad alignment. 

* checks radial alignment 

* checks speed 

* checks belt and clamping 

* thorough instructions 

* includes quiet stops 

only £39.95 



ORDERING INFORMATION 

ALL PRICES INCLUDE VAT AND FREE DELIVERY WfTHIN UK (Despatch wilhiri 24 flours whenever posstOfeJ 
By Post HOW TO ORDER By Phone 

Serxf cheque. PO-. or ACCESSMSA details to our Evesham address Call our Evesham branch and quote your ACCESWISA details 

EVESHAM MICROS, 63 BRIDGE ST, EVESHAM, VVORCS. WR11 4SF 

CALLERS WELCOME Tel t 0386 41 989 TeleX : 333294 TRADE ENOUIR1ES WELCOME 

Also at: 1756 Prnhore Road. Cotter Idge. Birmingham B30 3BH. Tel: 021 450 4564 

All iterm sutijrrt to availability. E &O f Oders from Government and Educational departments welcome 
Overseas Orders i vx/nhiri Europe, please send advertised price Outside Europe, add U.OO for Air Mail 



Printmaster 



Great your own headed paper, greetings cards or other 
forms of stationary with this program from Ariolasoft. 

By Evelyn Mills 



p 

m. rinimaster by Ariolasoft is a very 
extensive program with an over- 
whelming selection of options which, 
in my opinion, give it a very high rating 
in the operative field of creating your 
own graphics stationary. Performance 
is smooth, impeccable and the 
program is dedicated to the user in 
every respect. 

On loading, the main menu gives the 
following options: Greeting Card. 
Sign, Stationary, Calendar. Banner, 
Graphic Editor and setup. The latter is 
for printer output options: while Print- 
master (PM) is preset for the 
Commodore 1525/801, the printer 
output will allow conversion for 
Epson. Star, Okimate, Oki and C-Itan 
printers. 

Editor 

So what do wc choose first from the 
main menu? I would suggest Graphics 
Editor to familiarise yourself with the 
graphics on the disk and also to experi- 
ment with creating your own graphics. 
Having highlighted this option, choose 
'graphics by picture'. . . Here you will 
find 120 plus inbuilt graphics for your 
inspection and use!! Some of these 
graphics are relatively standard, a 
large proportion are very novel, but 
each and every one is very well 
designed for maximum graphic effect. 

On display with your graphics, 
there is a side menu which allows you 
to edit, clear, invert, flip horizontally, 
flip vertically, save to disk or print 
(each graphic occupies three blocks on 
saving): inversion and flipping are 
shown very rapidly on screen. Editing 



and creating boih have four functions 
controlled by Fl which handles 
drawing, shading, toggling and 
erasing. Drawing gives solid lines, 
shading gived doited lines while 
toggling draws and erases where lines 
corss; the shading and toggling com- 
bination gives excellent 3D effects. All 
functions are joystick controlled, FI 
setting the mode of operation for you. 

Cards 

Greeting Card: Here there are seven 
borders from which to choose, 
including a few unconventional ones 
such as 'crawling ants' - the pro- 
grammers really enjoyed making this 
software. Eight fonts are available and 
there is space for seven lines of text (39 
column width) so there is no need to 
slick to the usual conventional, cryptic 
greeiing. Both upper case and lower 
case may be used. Naturally a graphics 
selection is available in either small, 
medium or large mode. 

Now the program really gets inter- 
esting- you can stagger your graphics 
in a set manner or place them where 
you wish. At this point the function 
keys 1. 3, 5 and 7 interplay with one 
another. Fl positions writing to left 
centre or right; F3 alters size; F5 alters 
style while F7 alters the font. Effect- 
ively then, you may interchange posi- 
tions and change fonts within any one 
graphic; should you overflow with 
enthusiasm, the screen will say so and 
it can be sorted out with the delete key. 
While you are still creating a Greetings 
Card, there is a Front Page and an 
Inside Page for you to use. 



What have you done? 

Now keep moving along (plenty of 
screen prompts) and you will be given 
the chance to PREVIEW what you 
have done. This, I think, is an excellent 
option. If you don't like what you have 
designed, back-step with the key 
and change it all. For a really radical 
change go back to the Main Menu and 
start all over again. If you like it - save 
the whole thing to disk for use at a later 
date (change a few names around when 
you reload if you wish) or print it out 
directly. Now who could ask for more 
than that? 

The I function is operative all 
through the program and allows you 
to back-step at any point for editing. 

Making Signs 

The SIGN Facility operates in a 
similar manner, and gives you a one 
page presentation with all the facilities 
described above including seven lines 
of entry. 

Stationary naturally creates your 
own paper heading. Here the graphics 
may be to the left, to the right, 'tiled' or 
a row of tiles. Both the lop and bottom 
of the page are programmable: note- 
the RESTORE Key stops printer 
output - so don't go too far away or 
you will have multiple pages at your 
feet. On the other hand, try half a page 
if you want! 

What's the date? 

The CALENDAR: very good is this: 
again chose your graphics, and font, 
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plus monihs and year. The 12 
calendar months are listed and are 
selected by highlighting: the year is 
listed as 1986 which may be changed as 
directed; you are now asked for a 
monthly or weekly calendar. 

The Monthly calendar selection 
gives the menu: continue, alter 
heading, and enhance date. 

With "alter heading' the font may 
be changed with F7 while the typed 
heading at the top may be altered with 
the delete key and input from the key- 
board. Anyway assuming that you are 
quite happy with what you see, select 
'enhance date': from this option you 
can now enter three lines of five 
characters each for any one date to 
remind you of who's who and what's 
what. Again you get a preview of your 
monthly calendar picture. 

Yes, if you choose any particular 
year, the calendar will start on the 
correct day and date of that year. Leap 
Years? - of course they are catered for. 

If you choose the weekly option 
you will then be asked for generic or 
specific options. The GENERIC 
format is not dated and the output is 
full screen with Sunday to Saturday of 
any one week (of any one month, of 
any one year) running downwards 
with blanked, lined spaces running 
transversely for you to write on at a 
later date (in pen, pencil or what not). 
The SPECIFIC format is similar but 
dated. Again you may have a preview 
before printout. The Calendar also 
supports graphics. 

Long Notices 

On to the BANNER which gives you 
graphics, fonts and one line of writing 
up to 39 characters long. This also used 
F7 for font changing thus allowing you 
to 'mix it up\ 

All through the program upper and 
lower case may be used as can 
REVERSE MODE for both graphics 
and print. Fonts can be single, solid or 
3D. The 3D effect can be a bit startling 
but what displeases my eye may well 
please yours. 

Now if you cannot create with this 
program don't blame the back room 
boys. They have given you a disk full of 
powerful commands to implement 
plus excellent on screen instructions. 
The end result is very pleasing to the 



Scribe 

Office 

Hampton 

Times 

Western 
IH:opi<L 

Computer 

eye. The ability to back step, change 
fonts and words and preview your 
material before printing is an 
inspiration - plus the fact that, not 
only can you save graphics alone, you 
can save the whole card, calendar, 
banner or whatever. A five star epic. 




Touchline 

Name: Printshop Price: £29.94 Machine 
C64 Supplier: Ariolasoft, 68 Longacre, 
Covent Garden, London WC2 9JH Tel: 
(01) 836 3411. 
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C64 HARDWARE 

Percussion 
Section 

Building add-ons for your computer sounds like a 
daunting task, however Map/ins Computadrum makes it 

possible for amateurs. 
By Neil Day 



friend who knows about such 
things said I was crazy to try, but I 
wanted to build something to add on 
to my C64. I think I found the ideal 
beginner's project in a cheap drum 
synthesizer kit from Maplins, a large 
electronics chain and mail order firm. 

Compuiadrum is supplied as a 
packet of components with a printed 
circuit board. The kit will work with a 
number of different micros including 
the C64 and Vic 20. It should also work 
on a CI 28 in C64 mode, but I haven't 
tried it. 

The unit provides six separate 
channels, or different drum sounds. 
Each channel can be tuned for pitch 
and resonance by altering thesetting of 
variable registers on the circuit board 
with a small screwdriver. Software can 
be used to switch each channel on or 
off and to control the time between 
each beat. You might think [his would 
give access to six sounds only. You'd 
be wrong. The six channels can be 
mixed in any combination. In effect, 
this gives you access to a large variety 
of sounds. 

I'm told, by my friend who knows, 
that commercial drum synthesizers 
will do more, and the software 
provided is fancier. The Compuiadrum 
has one big advantage over these- you 
construct it yourself, and, in the 
process, learn a lot about the 
wonderful mysteries of the user port. 
That's what I now know to call the 
hole you can feel on the leflhand side 
of the back of your C64! 

Signals, controlled by the 
computer, come from this port and are 



plugged into the Compuiadrum unit. 
Inside the unit these signals are used to 
generate the six drum sounds. The 
resulting signals emerge from a lead 
from the unit that has to be connected 
to the line-in or audio-in socket of an 
audio amplifier or monitor. 

The packet supplied contains all 
but a box to house the unit and the 
leads. For the lead into the drum unit 
from the C64 computer you need a 
seven pin din plug, a couple of feet of 
seven way cable for the six lines plus 
ground, and a 24 way edge connector 
to plug into the computer. The output 
lead will depend on the type of 
amplifier or monitor or you are going 
to use. Most commonly a single RCA 
type plug is required. A very 
professional looking box to house the 
unit can be supplied by Maplins for 
about £5.60. Cheaper ones are 
available too, or you could probably 
improvise one. 

If, like me. you have never 
previously assembled electronic 
equipment, you may start out feeling a 
bit apprehensive. However, the 
process is easy. Maplins has a little 
brochure called Constructors Guide 
(rcf xh79l). It costs just 25p and tells 
you how to identify resistors, 
capacitors and other such beasts. I 
used the magnifying glass out of my 
daughter's stamp collection to read the 
values off the tiny components. I noted 
the value (ohms for resistors and 
farads for capacitors) on to a scrap of 
paper and then wrapped up the 
components of the same value together 
in the paper. This meant that I did all 



the identification of components 
(probably the hardest thing of all for 
me) in one sweep. 

Sticking the components into the 
printed circuit board reminds me of 
knitting to a pattern, except it's a lot 
easier than the fairisle sweater I 
laboured over for 18 months! Some 
items need to be orientated correctly so 
that the positive end goes through the 
correct hole in the PCB, but this is 
always indicated in the very clear 
lettering on the board itself. 

You are advised to poke in a few 
components at a time, and then solder 
them into position. You use small 
wire-cutters to remove the excess wire, 
protruding from the bottom of the 
board, and repeat the process until all 
the components are installed. 

The last time I used a soldering iron 
was to mend the spouting; that was 
harder than soldering the components 
in place. The detailed advice in the 
Constructors' Guide and the project 
instructions helped me here. Large 
lumps of blue tack secured the board, 
leaving two hands free for the 
soldering. The only items that were at 
all tricky were the semiconductors 
because the pins on these are very close 
together. The finer the point on your 
soldering iron the easier it is. 

Well, putting it all together takes a 
few hours, but in the process you read 
the excellent instructions and get a 
general idea of what each circuit docs. 
Before long you've soldered the leads 
and it's time to test the unit. 

Mine didn't work! I checked both 
for whiskers of solder shorting the 
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tracks on the peb and the correct 
placement of components. These were 
all OK. My mistake was that I had 
assumed that the wire marked 
"ground" from the user port would 
wind up attached to the metal shield 
round the seven pin plug at the end of 
the input cable. I was informed by my 
friend, who knows about these things, 
that only a person with the brain of a 
small gnat would do this but you still 
might appreciate the tip. The ground 
wire has to be connected to one of the 
seven pins. Mis-wiring the cable was 
the only construction error I made. 

This fixed. 1 got some convincing 
drum sounds, but I couldn't work out 
which of the adjustable resistors 
altered which of the six voices. It 
turned out to be my misunderstanding 
of the short program you type in to run 
the drum. To turn a line on, or "set it 
high" as they say, you have to poke the 
appropriate value into register 56577: 
for instance binary %()0000I turns on 
the first line and makes the first drum, 
called drum zero sound: binary 



%000001 1 turns on lines zero and one 
making these two channels of the syn- 
thesizer sound simultaneously. My 
problem was that when the program 
asked me to type in the drum number, I 
assumed that five would give me drum 
number five and so on. But live is, in 
binary. %0000010l, so it turns on 
drum zero and two together. In other 
words you must tell the program to 
poke in a denary equivalent of the 
binary value of the drum number. If 
you want drum three you need to type 
eight (2*2*2 or 2 to the power of 3). 
Similarly, drum four is indicated as 16, 
and drum five as 32 or two to the 
power of five. 

All-in-all, building the Computa- 
drum kit is very absorbing, and gives 
you a good understanding of how the 
computer can be used to control 
external equipment. Now I'm looking 
for a mail order DIY robot that will 
dance to the pulsating rhthym of my 
drum machine. He who knows about 
these things says I should get in touch 
with one of those seamier types of mail 



order places that sell a special type of 
inflatable robot. He says that what I 
did when wiring up the cable would 
stand me in good stead. You have to 
get used to opaque comments like this 
from electronics experts when you're 
an amateur hardware constructor! ?i| 



Touchline 

Comptadvum Construction Kit. 
Reference; LK52G 
Cost; £10.95 



Constructors' Guide Pamphlet. 
Reference: XII79L 
Cost; 25p 



M apt in Electronic Supplies Ltd 

P.O. Box 3. Ravleigh, Essex, SS6 SLR. 
Tel; (0702) 552911. 
Also Branches in Manchester, 
Birmingham. London. Southamplon. 
and Southend. 
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Iho brilliant new FtfiFlfl Fignier Simula lot C64 Oac only t*7 

FLIGHT SIMULATOR II ^m™**™^*™*^*^ 

E>1n SCENE RT DISCS compaitble wiih Flight Sim II and JET .19 50 Met) 
PLEASE SEND STAMP FOR OUR COMPLETE LIST (STATE WHICH COMPUTER). 
Please include 50d IqiPosi and PecMng tot all orders less than £20 Outside UK pieOMinciude 
Cl plus 75p lor each additional item on all orders Sond Cheaue Eu'OCheque. Sterling money 
order or UK Postal Order with order Io 

PO BOX 36 UK SOFT CENTRE LTD (YC) TELEPHONE 
DUNSTABLE BEDS LU6 2NP DUNSTABLE (0582) 607929 



MPC SOFTWARE 



Arcade Slylc Garnet 

Arctic Few £27 

Arena £29 

Brataccua £32 

Deep Space... £32 

Marble Madness £87 

One on One DasKdlbalt . . £27 

Racleur PHONE 

Skyfc* , £27 

imtH Games PHOrJE 

Susinois Sollwaie 

Draw . . . 

Aeg<s impact. . 

Analyse 

Digital Lin* .. . 
Dynamo CAD 
Fmancial Cookbook . PHONE 

Fantasy - £199 

Gu:mo £45 

Keyboard Cadet £35 

logic Works £90 

logishi £155 

Maxplan £140 

Mi Amiga File 

Mi Amiga Ledger . . 
Mi Amiga woad 
Nancy (Spell Checker) 

Omega Base 

On-Line £115 

Organae _ £100 

ScnDblfl £BS 

Super base Porwial . . £135 

Talker £65 

Tern Craft E55 

Typing Tulor.. £33 

VlP Piufessional £1B0 



... £145 
....£100 

£80 

£85 

... E425 



1 ;.<i 
£90 



AMIGA SOFTWARE 

Leisure Software Graphic Sound 

Archon £27 Aegis Animator > ImagesCHO 

Aichon |i £27 Aegis images £64 

Balance o< Power . . £39 95 Define Parnt £65 

Chewsmaker 2000 £40 Deluie Paini II PHONE 

Defenders of the Crown£45 95 Oeiuie Print £83 

L> >n ...£40 Dafun Video £99 

Flight Simulator II .. , £49 95 Deiuie Music £65 

Hacker £23 Graphicall £60 

Halley Proiect £40 Inslanl Music ...at 

Leadeiboa/d £23 Music Studio , £31 

Little Computer People . . £30 Adrentu 



Mean IB PHONE 

SDl PHONE 

Seven Cmes o* Gold .... £27 

Shanghai £23 

Silent Service PHONE 

Sinbao * Sioluoof 

Falcon 
Slnp PO«Br 



Ballyhoo £27 

Borrowed Time . . £23 

Cnmson Crown £25 

Deadline £27 

Enchanter , £27 

Hilchhikers Guide £27 

. PHONE Jewels oi Darkness £ie 

Loatner Goddesses ol 

£27 



Temple ol Apshai Trilogy £23 Phobos 

Winme the Poon £23 Mind Forever Voyaging . . £27 

Languages * Utilities Mmdshadow £23 

AC DasiC £265 Oo Topos 



£47 

£95 



AC Fortran £265 

K-SEKA £75 

£120 



Lattice C 

Meiacomco Macro 

Assembler £65 

Meiacomco Make . . £46 

Meiacomco Pascal , . £63 

Metacomco Shell £45 

Meiacomco TOOlUl £37 

Modula 9 (Standard) .... £90 
Module 2 (Developers) . £135 

Quick Nibble £35 

The Minor £45 

True BASIC £160 

Flighl Simulator II Defender or the Crown Oeluie Music 
£49.95 £45.95 £B3 

DESK TOP PUBLISHING - PHONE FOR DETAILS 
HARDWARE 



Pianetlail £27 

Siltcon Dreams PHONE 

Starc/osa _ , £27 

Suspect £27 

Suspwndtd £27 

Tass Times In Tonetown. £23 

The Pawn £23 

Three Musketeers £23 

Transylvania, £25 

Trinity E3Z 

Wishnrinoer £27 

W-lnnss £35 

Zdrt I £27 

Zort, II £27 

Chess masler 3000 
£40 



Tecnnical Relertnce Manuals . . PHONE 

Other Books PHONE 

10 3 5" Kao Guaranieed discettos . . £30 
40-3 5" lock a Die discette storage bos . £13 
B0-3 5" lockable discette storage boa . £18 

Mous* Mai , , £9 

Elrte Joystick; £13 

ProH*aionai Stanowd Joystick £tS 

Aicade Joysirt*.. Ct9 

Ouickshot ia Joybail £io 

Cilnen 120O Printer 1 Lead . £290 

Cituen MSP-20 Prmler ^ Lead £500 

Quadrem Guadjet colour pnntor & lead£320 

Commodore MPSlOOO Printer £280 

Olhcr sound digitisers PHONE 

GRAPHICS TABLET 
£359 



Amig.-i Computers .... ■- PHONE 

256K-512K memory upgrade £140 

Uncased 256K-S12K memory upgrade . £90 

SiOncar , £600 

Printer Lead £20 

Comspec 2MB memory upgrade £600 



.£260 

PHONE 

£1700 

£2000 

£560 

£359 

£55 

£90 

, £200 

INTERNAL MEMORV 
EXPANSION PHONE 

MPC SOFTWARE, 72, JULIAN ROAD, WEST BRIOGFORD, NOTTINGHAM. 
NG2 5AN. TEL: 0602 020106 

All prices corroci at ilmo o' going Io press. EiOE 



AMIGA COMPUTER 
PHONE TOR BEST DEAL 



Ado on 3.5' disc drive 
Ado on 5.25" d«sc drive . . 

20MB Hard D-sc 

40MB Hard Disc 

Easyl Graphics Tablet . . 
Triangle Graphics Tablet 

Midi Interface 

SoundScape Digiliser . . . 
Dig i view 
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READERS SERVICE 



Software 
for sale 



lj you think that one of our programs looks very interesting, but you can't 
afford the time to type it in then our software service will help you out. 



i 



t's three o'clock in the morning. You sit at the 
computer keyboard just finished a marathon typing session 
entering one of the superb programs from Your Commodore . 
Your fingers reach for the keyboard and press the letters R, 
U and N. You press RETURN, sit back and nothing 
happens. 

Everyone has probably faced this problem. When it does 
happen it's a matter of spending hours searching through 
the program for any typing mistakes. No matter how lo ng 
you look or how many people help you. you can usually 
guarantee that at least one little bug slips through unnoticed. 

The Your Commodore Software Service makes available 
all of the programs from each issue on both cassette and disk 
at a price of £6.00 for disk and £4.00 for cassette. None of the 
documentation for the programs is supplied with the 
software since it is all available in the relevant magazine. 
Should you not have the magazine then back issues are 
available from the following address: 

INFONET LTD, Times House. 179 The Marlowes, Hemel 
Hempstead, Herts, HPI IBB. 
TEL: (0442) 48435 

please contact this address for prices and availability. 

The Disk 

Programs on the disk will also be supplied as totally working 
versions, i.e. when possible wc will not use Basic Loaders 
thus making use of the programs much easier. Unfortunately 
at the moment we cannot duplicate CI6 and Plus/4 
cassettes. However programs for these machines will be 
available on the disk. 

What programs are available? 

At the top of each article you will find a strap containing 
the article type, C64 Program etc. So that you can see which 
programs are available on which format you will also find a 
couple of symbols after this strap. The'symbols have the 
lollowing meaning: 



Please Note 

Since the programs supplied on cassette are total workine 
versions of the program, we do not put disk only programs 
on tape. There is no sense in placing a program that expects 
to be reading from disk on to tape. m 



NOVEMBER 1986 



Into The Eighties — now you can give your C64 80 column 
capability, with this program. You have access to two 
screens either the 40 column version or the new 80 column 
one. 

C16 SOUND SAMPLER — now your C16 or Plus/4 can 
sound like any instrument you like with this sound sampler- 
Available on disk only. 

C64 AUTOSAVE — You've been programming for hours 
and your computer crashes taking all of your work with it. 
Well, you can prevent this with our C64 Aulosave. This will 
save your programs to disk or tape every five minutes auto- 
matically so you won't have too much work to catch up on 
DATAMAKER 128 & C64 - Two excellent datamaker 
programs one for the CI 28 and one for the C64. 

ORDER CODE 
DISK YDNOV86 £6.00 
TAPE YCNOV86 £4.00 



DECEMBER 1986, 



WIMP - Create your own graphics operating system in your 
own programs. Complete with pull down mentis and sample 
icons. 

REMEMBER THE PLUS/4 - An assembler for Plus/4 
owners. Complete with a couple of new Basic commands 
including a MERGE facility. 

ORDER CODE 
DISK YDDEC86 £6.00 
TAPE YCDEC86 £4.00 



This symbol means that the program is available on cassette. 



JANUARY 1987, 



These programs are available on disk. 



SELECT MENU 128 — Add a menu program to yourCl2l 
disk collection. 
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DISK ARCHIVE — Now you can make a tolal backup of all 
your disks on lo cassette for safe keeping. A complete disk 
uses five minutes of tape (C64). 

TAPE HEADER — Find out where your cassette based 
programs start in memory. For the C16 (Jan Disk only). 
ANIMATOR — Generate your own animated character 
sequences with this program for the C64. 
DUMPER — Produce copies of your Plus/4 text and Hi-res 
.screens with this handy screen dump program (Jan disk 
only). 

ORDER CODE 
DISK YDJAN87 £6.00 
TAPE YCJAN87 £4.00 



NURSERY RHYME LAND 

for the young ones, 

ORDER CODE 
DISK YDFEB87 £6.00 
TAPE YCFEB87 £4.00 



— An educational adventure 



MARCH 1987 



FEBRUARY 1987 



TURBO MENU MAKER — Add menus and high speed 

loading to your disks (C64 — disk only). 

HEX DATA ENTRY — Your Commodore program entry 

system. 

X-RAY FILE — Get more information from vour disk drive 
(C64disk). 

ADVENTURE AID GRAPHICS — Easy graphics for our 
Adventure Creator system. 

LABELLER 64 — Easy addressing with this label printer for 
the C64. 

WORD PRO ADD ON — Add descenders to your MPS 801 
printouts with the Plus/4 word processor. 



SPELLING CHECKER — for use with the Plus/4 word 
processor — disk only. 

NINE LINE MATRIX —Clearer 80 column displays on your 
C 1 28. 

JOYSTICK READ — Invaluable joystick routine for Basic 

programmers with a C64. 

LABELLER 64 — See February 1987. 

HEX DATA ENTRY — Our machine code easy entry 

program for C64. 

WIMPS AND MUCH MORE — An extension to our C64 
Wimps program plus a foolproof INPUT system. 
DISKIT — Memory Saver. Program Compressor and One 
Part Maker. The first three parts of this popular series for 
C64 and disk (Disk onlv). 

NURSERY RHYME LAND — See February 1987. 
POPPER — A game featuring Popper the green pea. for the 
C64. 

Order codes 
YC MAR 87 
YD MAR 87 

Cassettes or disks are available back to March 1986. 
Please ring the Editorial office (01-437-0626) for details of 
these. 



ORDER FORM - PLEASE COMPLETE IN BLOCK CAPITALS 



NAME 


QTY 


TAPE/DISK 


ORDER CODE 


PRICE 
































March '87 




TAPE (£4.00) 


YC APR 87 




March '87 




DISK (£6.00) 


YD APR 87 




OVERSEAS POST£1 










TOTAL 





NAME. 



ADDRESS 

POSTCODE 

I enclose a cheque/postal order for £ made payable to ARGUS SPECIALIST 

PUBLICATIONS LTD. 

All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST 
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH. 
Please allow 28 days for delivery. 



YOUR COMMODORE april 1987 
79 



HARDWARE REVIEW 



Device One 



A printer interface is one of the most important items 
you may ever buy. Device One could be just what you're 

looking for. 
Stuart Cooke 



hen Commodore launched its 
range of home computers, the need to 
purchase Commodore products in the 
future was virtually built in. Should 
you require a disk drive then you 
would have to use Commodore's. If 
you wanted a printer then you would 
have to use Commodore's. All this is 
due to the fact that the computers have 
a non-standard interface. 

Most of the popular printers such 
as Epson. Star and Citizen come 
complete with a Centronics interface 
making them unuseable with a 
Commodore computer. To solve this 
problem many parallel interfaces have 
been built that enable you to use a 
parallel printer with a Commodore 
though none of ihem have been as 
powerful as the Device One from 
Precision Software. 

The purpose of Device One is basic- 
ally to link together a printer with a 
parallel interface to the Commodore 
computer. The computer talks to the 
printer in the normal way i.e. it thinks 
it is talking to a Commodore printer 
while the interface makes the printer 
behave as though it is a Commodore 
printer. 

The actual casing for the interface 
is made from what appears to be a 
Vic20 cartridge case. The only 
reservations that I have about the 
interface arc partly due to this. Only 
part of the circuit board is covered and 
a large proportion of it is visible to the 
outside world. I can't help wondering 
if a metallic object such as a paper clip 
could tlnd its way into the interface 
through this opening and cause havoc 
to the chips inside. 

The interface itself contains I6K of 
RAM and 16K of ROM. there are four 
built in character fonts, so you can 
print listings in different faces. There is 
also the facility to print out in your 
own fonts, print pictures, calendars 
and banners. 



By 



Documentalion 

The manual accompanying the inter- 
face was printed using Device One and 
its different fonts showing the flex- 
ibility of the interface. The manual is 
extremely clear with many examples 
used to illustrate different functions. 

Many of the different commands 
are extremely difficult to remember, 
even though the manual does make it 
extremely clear how to use them, the 
interface therefore has its own inbuilt 
documentation. Hold down the reset 
button on the interface for more than 
three seconds and a brief summary of 
the available commands will be 
printed out for you. 



In Use 

Setting up the interface is extremely 
simple. The interface plugs into the 
Commodore serial port and the 
printers Centronics port. A third 
connection is made with a transformer 
to a convenient mains socket. 

The interface will work with no less 
than 25 different types of printer, all of 
the popular types such as Epson etc. 
are available. Selection of the printer 
type is simply made by altering the 
position of three switches on the front 
of the interface. Other switches deter- 
mine if you require an autoline feed 
and the mode of operation of the inter- 
face. There are four different modes of 
operation, 1525 emulation is, as its title 
suggests, total emulation of a 
Commodore 1525 printer, you also 
have access to all of the Device One 
features such as fonts and calendars. 

Semi-transparent mode passes all 
commands directly to the printer 
without any conversion, however 
Device One commands will still work. 

Transparent mode passes 
characters straight through to the 



printer. Device One commands will 
not work. 

ASCII mode passes al codes 
straight through to the printer except 
for characters. Any characters are 
translated from Pet-ASCII to normal 
ASCII so that they are printed 
correctly on your printer. 

1525 Emulation 

When using this mode all of the 
Commodore printer commands such 
as double size work as you would 
expect. This means that you can now 
use any program that requires a 
Commodore printer without any 
problems at all. 

Device One Control 

There are no fewer than 32 different 
commands that can be sent to the 
Device One interface. Commands can 
be sent to the interface in one of two 
ways. Either you can open a channel to 
the printer with a secondarv address of 
15 e.g. 

OPEN 4,4,15 

or you can send two escape codes (27) 
to the interface before a command. 

Obviously there are far too many 
commands available to go into them 
all so I will concentrate on the 
ones. 



main 



Custom Fonts 

One command will allow you to select 
the font that you would like to use. 
There are no fewer than six variations 
of this command and for many of them 
you must have down-loaded into the 
Device One the font that you require, 
note this is not the same as one of the 
four in-built fonts. 

You can select a low-res font which 



YOUR COMMODORE april 1987 
80 



HARDWARE REVIEW 



is made up of 6*8 dots. You may select 
a mid-res font which is made up of 8*8 
dots. A hi-res font may be selected 
which is made up of 12*8 dots on an 
Epson type printer or 16*8 dots on 
some others. 

One of the four in-built fonts may 
be selected. Figure I gives examples of 
each of these. You can select your 
printers normal font and Underline 
can be switched on or off. 

Downloading 

In order to get fonts etc. into the 
interface you must select one of the 
scveon download commands. 
Commands exist to download each of 
the different styles of font as well as 



downloading a picture into the inter- 
face's RAM, sending a text file so that 
it is printed in transparent mode and 
downloading a disk drive to the 
printer. Downloading is extremely 
easy since once the interface is told to 
download it waits until you send it the 
necessary information. The easiest 
way to do this is to VERIFY the file 
that you require. This file isn't read 
into memory but is sent down the bus 
to the interface. 

Printing Pictures 

Pictures can be printed in either full- 
tone or half-tone. Full-lone simply 
means that the image is in black and 
white while half-tone means that the 
interface will use shading to print out 
the different colours. In order to print 
a picture it must be down-loaded into 
the RAM in the interface. Then each 
time the interface is told to print a line 



each line of the picture is printed. 
Should you send text to the printer you 
could print this over an illustration. 

Printing Calendars 

There is an in-built calendar mode in 
the interface. This simply prints out a 
calendar for a specified month on your 
printer and can be printed in any font. 

Banners 

This mode will allow you to print any 
message sideways on to your primer, 
each letter of your message being as 
high as the width of the paper. 



Laying It Out 

Commands exist within the interface 
to set the page length of the interface 
and the left and right margins. For 
anyone who uses a wordprocessor that 
doesn't have header and footer 
commands the inclusion of this in the 
interface will be a welcome addition. 
You could even use headers and 
footers to print messages at the top and 
bottom of any listings that you print 
out. 



NLQ 

Many people would love to have access 
to a daisy-wheel printer which prints 
extremely clear characters, however 
for most of us the price of these is far 
out of our reach and we arc therefore 
stuck with the dotty products that our 
printers provide. The NLQ mode of 



the Device One does improve these 
dramatically by printing each 
character twice. This gives a more pro- 
fessional finish to any printouts. 

Software 

Not only does Device One come 
complete with its own built in 
software, it also comes complete with a 
disk full of it for the C64. The software 
included is: 

Printerizer - This allows you to 
convert pictures from most of the 
popular packages to Device One 
format. 

Font Editor - This allows you to create 
your own fonts for use with your 
printer. 

Dump All - This patches into your 
machine and allows you to get a screen 
dump at any time by holding down a 
few keys. 

Dump Text - Similar to the above but 
this only prints text. 
Draw! - A simple drawing package 
that allows you to create your own hi- 
res pictures. 

Print Utility - A program that makes 
printing calendars, banners or down- 
loading pictures and fonts much 
easier. 

Font Capture - This allows you to go 
through the memory' of the computer 
so that you can capture any fonts that 
are used within your programs for use 
with your printer. 

Verdict 

Device One is the most powerful 
printer interface that I have come 
across for the Commodore range of 
machines. 

The interface is easy to use and the 
manual is clear enough for even a 
novice computer owner to get to grips 
with the interface without any 
problems. 

The interface is expensive but well 
worth saving your pennies for, and 
especially since there are interfaces in 
the market that don't do as much and 
cost more. 

Touchline 

Product: Device One. 

Company: Precision Software, 6 Park 

Terrace, Worcester Park. Surrev KT4 

7JZ. Tel: 01 330 7166. Machine: 

C64/I28. 



FIGURE I 



the quick brown fox JuMped over the lazy dogs back 
THE QUICK BftUWri FOX JUMPED OVER THE LAZY DOCS BUCK 



tne QiticK Drown fox jumped over the lazy crogs JbacK 
THE QUICK BROWN FOX JUMPED OVER THE LAZY DOGS BACK 



raa owseii bkscdb pea jumps* ©gea tee cqbv sees saea 



the quick brown fox Jumped over the lazy do9s back 
THE QUICK BROWN FOX JUMPED OVER THE LRZV DOGS BACK 
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C128 -CP/M MODE 

CP/M and the 
Commodore 128 

CP/M, much neglected mode of the CI 28, is probably 
the most useful for the serious user. Here we examine 
the Commodore version of this phenomenon. 
By Mycroftt Appleby 



T 

J- here are differences between the 
definitive CP/M and the Commodore 
implementation, however this article 
should enable you to understand just 
what these differences arc, plus I hope 
to give you an idea of the more 
common transient programs supplied 
with the CP/M+ system. 

The Commodore Connection 

If you read my article in Your 
Commodore. March 1987, you should 
remember that, the CP/M system, as 
now defined, requires a Z80 processor, 
64K, an 80 column screen and one or 
two disk drives. The CP/M+ system, 
supplied with the C128, assumes I2MK. 

In the Commodore implemen- 
tation there are a couple of changes 
made to this initial specification. The 
screen can be in cither40 or80 column 
mode and. as most people can only 
have one disk drive, there is a software 
mechanism for treating it as two 
separate drives to make copying and 
various disk functions easier. 

This is achieved through the use of 
drive *E\ Normally to copy between 
two disks you need two drives, for 
instance 'A* and *B\ The computer 
lakes the information off drive A and 
puts it on to drive B. That works fine 
for dual drive systems, but most 
Commodores only have one drive, 
which makes things rather difficult. So 
Commodore came up with the drive 
'E' system. Specifying a copy between 
drives A and E is like a single disk copy 
with drive A rcfering to the original 
and E refcring to the copy. Although, 
you can do it the other way around. 
The main point is that drive E doesn't 
exist. Only in the minds of the system's 



programmer and everybody knows 
that most systems programmers are 
deranged anyway. This system is very 
good and simple to use and is a 
brilliant way around a rather tricky 
problem. It's much more usual for 
Commodore to leave something like 
that lor the user to sort out. 

On Screen 

The other anomaly in the Commodore 
CP/M system is the ability lo use a 40 
column screen. This is for the legions 
of C128 owners who have no 80 
column monitor but just one of the old 
composite colour monitors or TVs. It 
operates by having a 40 column 
window on a logical 80 column screen. 
Everybody must recognise this from a 
large number of wordprocessors that 
run on the C64. This is probably the 
most ideal solution and the only real 
way to gel some of the software 
working. This said, it is probably 
belter to find a cheap green screen 
monitor and use that instead. There 
are some very good ones nowadays for 
around £80 and it is worth the 
investment if you are going to use 
CP/M for any length of time. 

Though CP/M+ was designed to 
have a certain amount of room in the 
OS for graphical links, CP/M 2.2 - ihe 
operating version that most CP/M 
programs were written under - has 
none. So most CP/M programs are in 
monochrome anyway. Other than that 
you are best sticking to software that 
will run under 40 column CP/M like 
languages or programs written for the 
old C64 version of CP/M 2.2. 

On the Record 

The other difference that is inherent in 



all CP/M systems is the disk format. 
The disk format is the way that the disk 
controller tells the disk drive to write 
to the disk. As most people know, the 
process of writing to a disk is very 
similar to that of writing to tape. To 
take the analogy further, there are 
different ways of writing to tape and 
two distinct writing systems. One is 
'Helical Scanning' as used in video 
recorders and the new Digital Audio 
Tape (DAT) system. This is incredibly 
complex and is beyond the scope of 
this article. The other method is the 
straight linear recording system. 

Using this method, a certain 
amount of tape will pass the tape head 
in a certain amount of time. In that 
time a certain amount of data will be 
written to the head. There can also be 
belween one and nine tracks on the 
head. Now as we know, different 
computers have different methods of 
writing data to tape, on tape this is 
known as the tape format. But. on disk 
it is known as the sector format. Also, 
the way in which the head writes to the 
tape is different, effectively how the 
varying magnetic field of the head 
affects the tape. 

All these differences also apply to 
disks. The amount of data packed on 
to a linear of a disk is called the sector 
density and can vary belween five and 
10 for CP/M disks or 16 and 22 for 
Commodore disks. The number 
of tracks on a disk can vary belween 
35.40, and 80. There are three main 
ways of writing data to the disk FM, 
MFM. and Commodore GCR. And 
there are one or two other differences 
as well. 

So. now you see that there are a lot 
of differences between disks, even 
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[hough they arc the same size (imagine 
poor old Amslrad users who even use 
different types or disks!) the C128 has 
to be able to read many formats as 
possible to be able to make the best use 
of CP/M. To do this a novel solution 
was found. 



The Solution 

In the past. Commodore computers 
used 35 (or 77 for older machines) 
tract. GCR, 22 to 16 sectors per track 
and 256 bytes per sector. This formal 
was designed from the start to be 
reliable, fast, and make the best 
possible use of disk space. And indeed 
the figure of 180K for a single aided, 
single density, 35 track disk has never 
been beaten. However, the rest of the 
world started with very low density 
disk drives and could only modify their 
system as the hardware got better. 

As you can see. there is no way on 
earth that an old Commodore drive 
can read the more standard type of 
disk. So all you people with 1541s - 
hard luck. You can use Commodore 
specific CP/M programs (and there 
are quite a few available from ICPUG) 
but you won't be able to access any of 
the generic CP/M stuff. 

No, to read CP/M generic disks 
you need to have either a 1570 or 1571. 
The difference between the two is that 
the 1571 will read and write to both 
sides of the disk and the 1570 is only a 
single sided drive. What this means is 
whilst you could read some CP/M 
disks in the single sided drive, you may 
have to get them specially written or 
only be able to read half the 
information. So get a 1571, this is the 
same drive as the one that is fitted 
internally into the C128D. 

The 1571 is 40 track double sided, 
is capable of FM. MFM, or GCR. and 
can hold 200K. 400 K. or 368K. This 
last mode is the double sided 
Commodore GCR format and is only 
really used by the CI 28 in Commodore 
Basic mode and when booting CPM. 
200K is available in FM or single 
density mode and the 400K mode is 
MKM or double density mode. These 
two modes could make the C128 read 
mt of all CP/M 2.2 disks ever 
written, but instead, the most popular 
nine arc provided. This still covers the 
vast majority of CP/M disks, they are: 

IBM 8 sector SS 



IBM 9 sector SS 
KayPro II 
Osborne SS 
IBM 8 sector DS 
IBM 9 sector DS 
KayPro IV 
Osborne DS 
Epson QX 10 

The first four formats can be read 
by the 1570, all formats can be read by 
the 1571. It is interesting to note that 
the IBM 9 sector DS is thesame format 
as used by IBM compatibles when 
using CPM-86. This was the Digital 
Research answer to MS-DOS that 
never really look off. However, many 
IBM compatibles retain the ability to 
read or write disks in this format and 
so daw only transfers are possible. 
Another side point is that the Amstrad 
CP/M machines (CPC 464 with disks 
and CPC 664) and CP/M+ machines 
(CPC 6128. PCW 8256, PCW 8512) 
can read and write disks in this format. 

Transient Commands and 
Friends 

Last month I explained the concept 
and purpose of the transient 
commands along with some of the 
simpler ones that are only really 
extensions of the inbuilt or resident 
commands. After these come the 
utility programs that can either be 
considered as transient commands or 
as programs in their own right. They 
are usually used as commands when 
only one operation is needed, whilst 
for multiple operation the stand alone 
program mode is more useful. 

The most commonly used, and 
indeed one of the most useful 
commands is known by the incredibly 
informative name of PIP. PIP stands 
for Peripheral Interchange Program, 
and has been called 'the most powerful 
command ever written'. This uses the 
definition of power that derives from 
making a lot happen from the fewest 
keystrokes possible. However, this is 
more to do with PIPs convoluted 
shorthand system than anything else. 
Effectively, what PIP does is to 
transfer;) file from one device, perform 
some action on the file (or not as the 
case may be) and transfer it to another 
device. 

This command is exceedingly 
useful, has to be included on the 
systems disk, and is rarely even 
documented in CP/M instructions 
supplied with any CP/M machine. So 



here is the minimum you will have to 
know to get it going. 

PIPped at the Post 

As mentioned earlier PIP is used to 
transfer files around. The transient 
way of using PIP is to be typed "PIP 
xxx' where 'xxx' is the function that 
you want to happen. When this is 
completed or an error occurs you will 
then drop into the C/PM system 
prompt (A > ). The programmed 
method of using PIP is just to type 
•PIP' on its own. You then get the PIP 
prompt which is an asterisk (.5) 
followed by the cursor. To use the 
earlier example, if you typed *xxx' after 
this prompt it will be acted upon. The 
difference is that after it is finished or a 
recoverable error condition occurs, 
you will drop back into the *5" prompt 
ready for another command. 

The format for the PIP instructions 
(I will assume from now on that all 
instruction are following the '5' 
prompt J is 'target becomes source 
operation'. Either the target or the 
source can be either a file name or a 
device and the operations will be 
detailed later. The file names can 
support alt the wildcards and drive 
designations that the more complex 
transient commands have. So the most 
simple example of the PI P command is 
the disk copy "a:*.* = b:*.** will copy 
the contents of drive 'B' on to drive 
'A'. Single files, and groups of files can 
be copied or even renamed; 'fred.txt = 
bill.txf will change the texl file "bill* 
into the text file 'fred\ 

The main use of PIP is to transfer 
information between devices. 
'temp.txt=con:' will accept input from 
the keyboard and creat a quick text 
fild. *LPT:=text.txt' will print out the 
text file and something like 
'BBC.tmp=ios:' will read information 
from the serial port (perhaps from 
another computer) and create a file 
with it. 

However, the most powerful 
function that PIP has is the operations 
at the end of each instruction. The 
examples above will do the transfer 
with no change in the file being 
transfered. However, the inclusion of a 
few letters after the instruction in 
square brackets can change 
everything. 

Z :This zeroes the paritv 

bit (bit 7) in ASCII files. 
W Overwrite, this will 
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u 

Tx 



S$ A z 



8 



QS A z 



Px 



O 



ignore the read-only 

(RO) attribute, 

.Verify transfer. This 
will check the transfer to 
see that it's OK. Useful 
in disk copying. 
:Converts to upper case 
all lower case letters. 
: E x p a n d s all tab 
characters (Ctl-I) found 
in the (lie to whatever 
the value of 'x* is. 
:Slarts the transfer of 
the file at the designated 
string T- The string is 
ended with a Ctl-Z. 
:Ignores the SYS 
attribute when rcadinii 
tiles. 

:Similar to *S' but stops 
copying at the specified 
string. 

: Inserts a form feed 
character (ASCII 12) 
every V lines, defaults 
to 60. 

:Object file copy. Use 
this for transfering non- 
COM non-ASCII tiles. 



N :Adds line numbers to 

the start of each lino. 
'N2* will insert a Tab 
character after each 
number and kill all 
leading zeroes. 

L :Converts all capitals to 

lower case. 

H :Use for transfering Hex 

tiles. 

Gx :Reads file from User 

Area *x\ 

F : Removes all from 

feeds. 

E : E c h o e s all data 

transfered to the screen. 

Dx rTraunicates alt lines to 

'x* columns long. 

B .Buffer transfer. Reads 

all of file into a buffer 
until end of file orCtl-S 
(stop) character is 
received. Useful for 
reading from RS232 or 
using drive *E'. 



All these operations can be com- 
pounded, so 'PIP a:=b:*.*[VG6ERJ' is 



pefectely valid. The only problem with 
PIP is that it is a little convulated to 
use. you finde that there are usually 
programs on system disks that will do 
some of the functions of PIP (tike 
copier programs for instance) with a 
little more regard for user friendliness, 
but none of them have the power and 
versatility that PIP can provide if it is 
understood properly. 

Next Month 

In the next issue, I shall reveal how 
some of the stranger CPM commands 
work and start to explain some of the 
utility programs. Also there will be a 
quick overview of the Commodore 64 
CP/M 2.2 system and how it relates !o 
the modern Commodore CP/M 
philosophy. 

For everybody that is getting 
impatient to use batch proceesing (i.e. 
tell it todo half a do/en things and then 
leave it alone to get on with it whilst 
you watch 'EastEnders') or how to 
actually program the thing, all will be 
revealed later. ffig 



DISCOUNT SOFTWARE 

C16/PIUS 4 SPECIAL OFFER ON SOLAR 
raw hhp ouh SOFTWARE 

Elite Hllpncfc 965 7.95 PKw u * 7.L . .. , 

Grand Master Chess 6 95 725 <- n °se any three of the following 

Bridgohoad (C16) 5 95 «.95 Classic titles for £4.50 

Bridgehead (Rua 4) 7 95 1 .95 Quickdraw, Alien Attack. Mission 

su%pSffr 8 . Fu ::::::::::::;: lit IS cruncher. sum* Run. 

Blockbusters 7.95 5.»s Meteorite. Knockout. Invasion 

Jump Sei (Plus 4) 9 95 7.9S 2.000. 

Jet Set Willy 2.M 

Rooo Knight 1.99 „ 

ggno Stamped Addressed Envelope for 

BUDGET SOFTWARE FBEE LtM " S,ale M,c '° 

We slock Mastonronic. Solar. Bug-Byle Omcashol (l 9.95 

Fireoird. Players and Inieicepior '01 ail Com- Plus 4 Power Pack . . special price 18.95 

modafo computers including Vic 20 CBM6J. KoniX Speed King 10 95 

p,ua 4 a " a ' DiscouniPrices FP6E C16 adaptors with each |oysttck 

c^^'^t'^ZY^T^ '" M UK 0wM " n 00 ™" 0,001 * 

GRAFFIX 

114 West Main Street, Whitburn. West Lothian EH47 OQU 



TDLDTDXT 



A world of information 
at your fingertips 



For the very latest news, software reviews, sports results, whals on TV plus much much 
more - all at the touch of a button, hundred! ot pages thai are constantly updated The 
Mlcrotext Adaptor transforms your Commodore into a sophisticated Teletext receiver 
giving you free access to Oracle or Ceefax on your C64 or 126. 

A page tike some share prices or a recipe may be savod to disc or cassette or even 
printed out on your MPS801 The manual provides the information to allow your own 
programs to access and use Teletext providing possibilities limited only by your 
imagination 

The Adaptor Ills neatly on the user pori ot the Commodore. The lead supplied then 
connects to the seldom used 'VIDEO OUT' socket on your video recorder. This concept 
means an extra aerial Is not required, channel selection is done on the video which 
saves us components and so saves you money 1 

Just £69.95 Inc PIP (Overseas add £2 00) only from:- 



MICROTEXT 

Dept YC, 7 Birdlip Place. Horndean, Hanls. P08 9PW 
Tel: 0705-595694 



Sorry! - Limited to one only per customer 



FREE 



— When you buv 




large 

(100 disk capacity) 
lockable disk storage 
box worth £13.95- 



disks for onlv £19.95 



including postage and VAT ! 



All Mipphed are *uprnnrQuadruplrdrnsitv5V DS dinks 
rhich are br*! for both 40 nnd 80 track dnvra 



Xrhi/Ia-'. Ih-pi MA. F SHE POST. Kilruot Park 
Industrial Eatattr, Carrtckftrgu*, Co Antrim, 
BT3H 7BH TEL (69603* 66030 



7 Day Dtluvty. 
Oru year pittranlr*. 
A 14 day monry bath pm>d 



We accept orders from all government bodies, schools, univeraiticB. PLCaelc 
We despatch on receipt of an office! purchaae order. 




BINDERS 



FOR YOUR VALUABLE 
COLLECTION OF 
YOUR COMMODORE 
MAGAZINES 

'SMART 'EASY TO USE 
'TOP QUALITY 



t £5.20 1 % 
J Inc I 



To ASP Readers Service, PO Box 35, Wolsey 
House, Wolsey Road, Hemel Hempstead, 
Herts HP2 4SS (0442-41221) 
Please supply. .. .Your Commodore Binders £5.20 Inc. P*P 

Io,B ' \ (Pteaaa make cheques payable to ASP Ltd.) 

Yean Required 198... 198... 198.. ,198.. 



Name , 

Addreaa , t 

Pleaae allow 21 days for delivery 
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Keypad 
Modifier 



Now you can use your numeric keypad to type in lists of 

data statements. 



By Mahmood Hassan Merchant 



he Commodore 128 comes with 
an excellent keyboard which is 
complemented by a numeric keypad 
situated on the right. At first glance 
this would brighten any programmer's 
heart. You could be mistaken for 
thinking that it can be used for keying 
in data statements. But, on more 
careful examination, it becomes clear 
that the keypad has been primarily 
designed for accounting data entry 
with "+', and '.'-keys. Normal Basic- 
data statements cannot be entered with 
it. Or can't they? 

I realised, that with a little effort, 
the keypad could be redefined to meet 
this need- Hence the birth of the 
Keypad Modifier. 

Purpose 

This is a machine language utility 
which resides at the unused RAM at 
5000. This start location is defined in 
line 40 as variable AD. The value of 
this can be changed if required and a 
working version of the program will be 
POKEd to that location and onwards. 

The program redefines the '+' key 
as DHL. This is useful when you make 
a mistake in your data statements. The 
W key is located on the top right of the 
keypad just like the DEL key on the 
normal keyboard, and this makes it 
very convenient to use. 

The key, when depressed, prints 
the word DATA on the screen. The 



comma, required to separate the 
numbers in a data statement, is now 
available using the '.' key. The number 
and ENTER (or RETURN) keys act as 
usual. 

Hints on Loading 

The Basic loader accompanying the 
program POKES the data. If you own 
a disk drive, the loader will generate a 
binary file with the name you specify. 
Later, whenever you want to use this 
utility, just enter: BOOT "FILE- 
NAME" to load and activate the 
modifier. 

Tape owners can enter the built-in 
MONITOR and save the machine code 
with: S"FILENAME".0l+5000.+5067. 
The machine code can then be loaded 
with: LOAD "filename". I, I. You 
should then type NEW and SYS 5000 
lo activate. 

In Use 

The best way to use this utility is to first 
use the AUTO feature of Basic. Type 
in the first line number and press 
space. Now you can forget the main 
keyboard. Just press the at the 
beginning of a new line, the number of 
which will be automatically printed if 
you are using AUTO. Then enter the 
numbers pressing V to separate them 
and press ENTER to enter the line. If 
you make a mistake press '+' to delete. 



PROGRAM: 128 KEYPAD MOD 



10 PR I NT "C CLEAR 3 138 KEYP 

AD MODIFIER" 

20 PRINT"C00liJN:C-5 PRINTS 'D 
ATA ' ": PRINT "CO DELETES CHAR 
ACTERS" 

30 PR1NT"C> PRINTS COMMA" 
40 AD-5000:FDRI-0TOBB:READA:X 
-X + A : POKE I +AD , A : NEXT 
45 H-INTCAO/5563 :L-AD-e56"H;P 
0KEAD+2.L+13: P0KEAD+7.H 
50 IFX<>8476THENPRINT"ERR0R I 
N DATA STATEMENTS" : STDP 
55 INPUT"TAPE OR DISK CT/D)"; 
OS: IFQS-"T"GOTOB0 
60 INPUT"NAME FOR BINARY FILE 
" ; FS: BSAUECFS3 , B0 , PC AD 3 TOP CAD 
+67) 

70 PRINT"TYPE: BODT " +CHRSC34 5 
*FS*CHRSC34J + ( * TO LOAD AND A 
CT IUATE " : END 

80 PRINT"SY5"AD" TO ACTIUATE" 
: END 

100 DATA 120,169,149,141,60,3 
, 169, 19 

110 DATA 141, 51,3, BB, 96, 201, 4 
6,240 

120 DATA 11,201,43,240,11,201 
,45,240 

130 DATA 11,76,173,198,158,44 
,208,249 

140 DATA 169,20,208,245,166,2 
0B, 168, 58 

150 DATA 157,74,3,232,169,65, 
157,74 

160 DATA 3,232,158,84,157,74, 
3,232 

170 DATA 169,65,157,74,3,232, 
134,208 

1B0 DATA 76, 196, 198 
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Go FORTH 

&* 

Tired of your old programming language? Want to try 
something new and exciting? Then it's about time you 

checked out FORTH. 
By Allen Webb 



T 

M. he title of this lirst article may at 
first appear odd but it is, in fact, a 
motto used by the FORTH Interest 
Group (FIG) meaning "Go FORTH 
and multiply". What I intend to do is 
propose some arguments in favour of 
the use of FORTH as the alternative 
programming language. 

Basic Disadvantages 

The majority of Commodore users arc 
probably programming in Basic. 
Whilst Basic adequately fulfils its 
original function as an aid to teaching 
programming, it has serious 
drawbacks which hinder its use for 
serious applications: 

i) Basic lacks the structural constructs 
which ease the creation of logical and 
easily understood programs. If you've 
evr tried to understand, alter or debug 
a Basic program written by someone 
else, you'll know what I mean. 

ii) Being an interpreted language, 
Basic is both slow and uses memory 
inefficiently. 

iii) Basic is inflexible. 

Two important points must be 
emphasised. First, the enhanced Basics 
available to BBC and IBM clone 
owners are more efficient to use but arc 



obviously machine dependent. If you 
want to have a program which is 
transportable to other machines, 
forget it. Secondly, you can get 
compilers which will speed up routines 
and save space. They do not, however, 
make the job of programming easier. 

For all these reasons, many people 
will eventually become dissatisfied 
with Basic and will seek an alternative. 
Those interested in arcade games will 
generally choose machine code. Those, 
however, who do not seek the highest 
speed execution will want an 
alternative high level language. For the 



C64/CI28, the alternatives are limited 
to PASCAL and FORTH. Those of 
you who own an Amiga will also have 
the option of C.PASCAL (and its 
derivative MODULA) is a powerful 
and well structured language but for 
power, structure, speed and elegance. 
FORTH takes some beating. 

Forth Advantages 

I do not intend to describe the FORTH 
language in detail since the books 
listed later will do the job better than I 
can. Instead, 1 want to discuss the 



Listing 1 

HEX 

D02J CONSTANT SCREEN-COL-REG 

:COLOURCHANGE 

1 SCREEN-COL-REG +! ; 
: FLASH FF 0 

DO 

COLOURCHANGE 
LOOP ; 
: MESSAGE FF 0 

DO 

"FORTH RULES OK" FLASH 

LOOP 

DECIMAL 
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FORTH philosophy and hopefully 
Whet your appetite. 

The main difference between 
FORTH and other languages is its 
approach to defining instructions or 
words. In Basic, instructions such as 
Mll)$. 3. PRINT etc. have fixed and 
clearly specified functions or 
meanings. Whilst FORTH uses a 
vocabulary of basic words 
(primitives), they are completely 
flexible and may be changed at will. If. 
for example, you want the instruction 
3 to really represent II, it is a trivial 
matter to make the change. This ability 
to define your own words and add 
them to the vocabulary gives 
programming an added dimension. It 
also makes the creation and use of 
Procedures both primitive and 
awkward. 

Consider the example in 
Listing I. 



Here I have defined three words, 
COLOURCHANGE, FLASH and 
MESSAGE. Each definition is held in 
the section between the : and 
COLOURCHANGE increments the 
screen colour (in $D02I) by one. 
FLASH uses a loop to increment the 
screen colour 255 times. MESSAGE 
uses the flashing screen effect in 
conjuction with a printed message to 
give a nasty effect. The three words are 
added to the vocabulary and can be 
used in any subsequent words. In other 
words, a completely user defineable 
language. 

If this flexibility wasn't enough, 
FORTH offers a combination of 
interpretor and compiler. When you 
write the program-, you are in fact 
creating some form of text file using an 
editor. When any word is to be 
executed, the text is compiled. Since 
the primitives are efficiently defined in 
terms of simple machine code jumps, 
the compiled words are converted to a 
simple linked list of machine code 
instructions. This results in compact 
code which executes quickly. 



Inside FORTH 

Originally, FORTH was written using 
virtual memory held on disk. To do 
this, text is held in a series of screens 
each comprising of 1024 bytes. Within 
these screens, the text can be laid out in 
almost any format allowing the use of 



indenting and other tricks to give a 
well structured formal as shown in 
Listing I. Since many C64 users don't 
own a disk drive, many FORTHS use a 
RAM-disk approach to storing 
screens. Whilst the software is 
different, the perceived mode of 
operation is unchanged. This system of 
text input is extremely satisfying since 
the use of virtual memory on disk 
presents no penalty for using 
explanatory comments. Listing 3 
shows what can be done. 

In terms of capabilities, standard 
FORTH offers all of the structure you 



could ask for. The standard constructs 

are: 

DO LOOP 

IF... ELSE... THEN 

BEGIN UNTIL 

BEGIN WHILE REPEAT 

CASE is not standard but can be 
easily implemented. Using such 
constructs with the unique '"word" 
system, it is remarkably easy to 
develop a linear approach to 
programming without recourse to un- 
satisfactory constructs such as GOTO. 
In addition, the ability to nest words is 
conductive to the analysis of a problem 
by use of top-down design. 

Here are a couple of further 
examples. Listing 2 shows a routine for 
the calculation of the factorial of a 
number. The routine is recursive in 
that it calls itself via the word 
MYSELF. 



Much of the speed and power of 
FORTH derives from its use of a stack 
to hold values currently in use. Not 
only does the stack allow the rapid 
manipulation of data, but values can 
be easily passed to words. The word 
DUP in Listing 2 is used to duplicate 
the value at the lop of the stack. The 
functioning of the routine is as follows: 

1. The routine is entered with the 
number on the top of the stack. 

2. It is duplicated to preserve it and it 
is decremented. 



3. If the number is greater than one, 
the routine calls itself. 

4. If the number is equal to one, the 
results of each call itself are 
multiplied together. 

You might find it interesting to 
compare Basic routine to do the job to 
Listing 2. 

Listing 3 also uses recursion. Can 
you sort out what it does? 

Listing 4 gives a final example. This 
time 1 have a real application. Three 
example screens are shown for a music 
system on a Tandv TRS-80 M k I using 
an AY-3-S9I0". Don't try to 
understand how it works - simply 
consider how neat the lay out is and 
how unlike a normal program it is. The 
use of normal English gives a user- 
friendly program which is easily 
altered by another user. 



Listing 3 




: TEST (n 


-n) 




2DUP< 




IF 




SWAP MYSELF 




ELSE 




DUP 0= 




IF 




DROP 




ELSE 




SWAP OVER MOD MYSELF 




THEN 




I HI N ; 
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: FACTORIAL 


(n - factorial) 




DUP 1- IF 




DUP 1- MYSELF * 




THEN ; 
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Listing i* 
Screen 1 

(Words for AY-3-8910 Programmable Sound Generator) 

VOCABULARY MUSIC MUSIC DEFINITIONS BLK @ 2- LOAD ( PSG Words) 

VARIABLE TEMPO 70 TEMPO ! 

: ON 254 7 >PSG ; : VOLUME 8>PSG ; 3 VOLUME 

: FREQ CREATE , DOES* @ 256 /MOD 

0 (flag for use by DOTTED ) ; 

: DOTTED NOT j (DOTTED changes flag value left by a note ) 

1499 FREQ CO 1415 FREQ C#0 1335 FREQ DO 

1260 FREQ EbO 1190 FREQ EO 1123 FREQ FO 

1060 FREQ F#0 1000 FREQ GO 944 FREQ Abl 

891 FREQ Al 841 FREQ Bbl 794 FREQ Bl 

749 FREQ CI 708 FREQ Cffl 667 FREQ Dl 

630 FREQ Ebl 594 FREQ El 561 FREQ Fl 

529 FREQ Ffll 500 FREQ Gl 471 FREQ Ab2 

445 FREQ A2 420 FREQ B2 396 FREQ B2 



What's Available 



So you've had the sales pilch and 
you're lusting to start hacking in 
FORTH. There remains the question 
as to what is available. 

First, there is the software. The 
first point to make is that FORTH 
users are a sensible lot when it comes to 
making systems available and it should 
be a simple matter to get hold of a 
public domain system. Try 
contacting the FORTH Interest 
Group. Alternatively, there are a few 
systems which can be obtained for 
cash. 

Probably the most powerful system 
is White Lightening from Oasis. This 
was marketed as a games package and 
consequently offers a large number of 
graphics extensions. Both virtual 
memory on disk and RAM disk 
versions arc available. Highly 
recommended. 

Melbourne House publishes 
Abersoft's FIG FORTH for the 64. 
This offers some graphics extensions 
but is otherwise quite standard. 
Although it is simple to transfer it to 
disk, only RAM-disk is supported. 

ROM IK (now defunct) offers no 
frills FORTH. This is quite a decent 
version and, if you shop around, you 
may pick it up cheap. 

There are also versions from MPE 
and FORTHWITH but I have not 
evaluated either. 

If you're really cool, trendy and 
lucky, you might be able to pick up a 



Jupiter Ace. For you who haven't 
heard of it, the Jupiter Ace was a 
FORTH based micro rather in the 
mould of the ZXS1 (try Boldfieid Ltd 
Computing). 

Unfortunately, the instructions 
with most low cost FORTHs are poor 
and must be supplimented by 
bookware. The range of books is wide 
(the FORTH Interest Group has a 



bibliography) but two are worthy of 
comment. Both are by the same 
author. Leo Brodie: Startim; FORTH. 
Prentice Hall. ISBN 0-12-842922-7; 
Thinking FORTH. Prentice Hall, ISBN 
0-13-917568-7. 

Both are worthy additions to any 
serious computer user's library and 
cater for users of all abilities. 

I hope you have found this brief 
summary of FORT H of value. Unlike 
many languages. FORTH has the 
power and flexibility to grow with your 
own abilities and provide an effective 
and elegant solution to your 
programming programs. ffg 

Touchline 

Boldfieid Ltd Computing: Sussex 
House. Hobson St, Cambridge. 
FORTH Interest Group: Collins Walls. 
54 Wild Briar, Wokingham. Berks 
RCll 4VL. 

FORTHWITH: 51 Rooley Moor Rd. 
Rochdale, Lancashire OLI2 7 AX. 
Microprocessor Engineering Ltd, 21 
Haniey Road, Shirley. Southampton 
SOI 5AP. 

Melbourne House: High Street. 
H a nip t o n W ick . K ing s t on -upon - 
Thames. Surrey KTI 4DB. 
Oasis Software: 12 Wa/liscole Rd, 
Weston-Super-Mare. Avon BS2J IUG. 



Screen 2 



(Music Vocabulary ) 

: NOTE CREATE t 

D0ES> @ TEMPO @ * 
SWAP IF 3 2 
1 >PSG 0 >PSG ON 
R> 0 DO LOOP OFF 
10 0 DO LOOP : 



(basic note duration ) 
*/ THEN >R < adjust if dotted > 



256 NOTE BREVE 128 
64 NOTE MINIM 32 
16 NOTE QUAVER 8 
4 NOTE SEMI -DEM I -QUAVER 2 



100 TEMPO ! 



NOTE SEMI-BREVE 

NOTE CROTCHET 

NOTE SEMI -QUAVER 

NOTE SEMI-DEMI-SEMI-QUAVER 



Bb2 DOTTED 
Bb2 QUAVER 
CI QUAVER 
Fl QUAVER 
CI QUAVER 
Bb2 DOTTED 
Bb2 DOTTED 
Bb2 QUAVER 
CI QUAVER 
Fl CROTCHET 
Gl QUAVER 



QUAVER 



C2 SEMI-QUAVER 
Ab2 QUAVER 
Bb2 CROTCHET 
Ab2 CROTCHET 
Bb2 CROTCHET 
SEMI-QUAVER 
SEMI-QUAVER 
Ab2 QUAVER 
Ab2 QUAVER Bb2 CROTCHET 
Bb2 CROTCHET 
Ebl QUAVER : 



Ab2 QUAVER 
Gl QUAVER 
Ab2 QUAVER 
QUAVER C2 
QUAVER C2 
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Expanding 
Systems 

Many people who bought the Commodore Sound 
Expander may have found it too much for their novice 
status. Perhaps this Music Sales Composer Editor will 

help. 
By S.J. Chance 



D d you buy a Commodore FM 

Sound Expander Package earlier this 
year? Did you thrill to the Country 
Banjos riff and Tclstardcmonstration? 
Did you then find that your key-board 
talents, no matter how great, would 
not allow you to produce anything 
sounding half as good as what the 
machine could play on its own? Dis- 
illusioned, did you give up your Learn 
to Play Keyboards course, and leave 
your £150 investment gathering dust 
under your bed? If you have answered 
'yes' to any of the above questions, 
then hear the good news: the long 
awaited Composer/ Editor software for 
the Sound Expander has arrived, and 
even at the slightlv painful price of 
£24.95. it's a must. 

At the lime of writing, only the disk 
version was available, and that only 
with a photo-copy of the instruction 
manual, but a cassette version should 
be with us soon. 

The Composer 

The disk contains two separate 
programs; the FM Composer and the 
FM Sound Editor. I will deal with the 
Compower first. This allows you to 
enter standard music notation on to a 
double stave, over nine channels. The 
notes can be input from the external 
five-octave keyboard, nothing new to 
MIDI fanatics, but to those of us who 
have struggled up through Ulii-Synih. 
The Music Studio. The Sound System, 
etc., this is a new experience in terms of 
ease and speed. 



Of course, if you don't have the 
external keyboard, notes can be 
entered fromt he computer keyboard, 
though this is a much more cumber- 
some way of doing things. Having Ihe 
computer keyboard operating as a 
music keyboard does mean that a lot of 
other functions are relegated to the 
remaining keys. 

Dotted notes, ties, triplets, 
dynamics, variations in tempo, all are 
supported by the program, but they 
are entered via a system of using the 
function keys to scroll through the 
options, which I found irritatingly 
clumsy. 

Another minor gripe is that to 
move the cursor fromt he beginning of 
a music-file to the end involves it 
lurching its way through all the music 
in between which, with a piece of any 
length, can take a couple of minutes. 
The thing to do here is to break the 
music down into smaller sections with 
the 'sequence' option. 

Repeats in the music are 
supported, including repeals with 
different endings, which enables one to 
make optimum use of memory space, 
not that the program doesn't leave 
plenty of RAM available. 

Once entered, your music can be 
saved (only to disk from the disk 
version), edited, and dumped to a 
Printer. The Print-out is more readable 
than some, and doesn't have the 
problem of over-lapping quavers 
appearing to be semi-quavers which 
occurs with The Music Studio. 

The music can be played back, in 



whole or in part, at any stage, and in 
any of 64 different voices. 

The Editor 

Moving on to the Sound Editor, this 
does exactly what it says it does. The 
sounds from the existing library can be 
altered, or new ones created. There are 
quite a few parameters to muck about 
with, and you don't have to have a clue 
what you are doing to get some 
interesting results. If you are short on 
inspiration, there is also a Fruit 
Machine option which sets-up the 
Parameters at random. 

The sounds can be played from the 
external keyboard, and it is possible to 
set a keyboard-split, inasimilarwayas 
with the original Sound Expander 
Package. There are also two extra sets 
of voices which were omitted from the 
cassette version of the original Sound 
Expander software. 

Also within the editor porgram is a 
crude drum machine, using five drums 
over 32 program steps. This is not as 
sophisticated in sound or pro- 
gramming as dedicated drum machine 
add-ons, but is quite respectable 
nonetheless. 

Both the Composer and Editor are 
MIDI compatible through a relevant 
interface. If reading about MIDI has 
given you a headache in ihe past, using 
both these programs with the Sound 
Expander may well open your ears, 
and eventually your wallet, to the 
potential that MIDI provides. W~ 
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Letter Writer 

If you write a lot of letters and get fed up of using 
boring paper and pen, try this novel way to communicate 

with fellow C64 owners. 
By Les Allan 



his routine provides a novel way 
to send a letter, or indeed any form of 
communieation, to a friend or fellow 
64 user by providing a musical 
accompaniment to a tele-text type 
format. 

Using the Program 

Simply type in your letter from the 
keyboard using all normal print 
commands to make alterations or 
emphasis parts of text in different text 
colours. In fact by experimentation 



quite pleasing results can be achieved; 
the routine can also be used to draw or 
provide simple animation sequences. 

When you are quite satisfied with 
the finished product hit the Fl key 
twice to initiate the save process. This 
relocates the text, music and m/c 
routine to start of Basic with a 
relocation program to save a single file 
of 39 blocks in length. 

The program works with either 
disk or tape; the device being selected 
by monitoring the current contents of 
SB A. 



The program can be further 
compacted by TURBO CRUNCHing. 

The maximum text length is 
restricted to 4096 which provides 
sufficient room for most applications. 

The program must be typed in 
exactly as listed and saved prior to 
running. Error trap routines arc 
included to ensure that the data as read 
is correct. The program when run 
stores the relevant code at a temporary 
address of S8000 and when prompted 
relocates the working program to basic 
($0801) and saves the program to disk. 



PROGRAM: LETTER BDDT 

55 10 Ml-3276B:M2=40036;CH-0 

97 U PRINTCHRSC144 JCHRSC 147) 

12 POKE52 ,180: P0KE56, 120: POKE 
532B0, 15:POKE53281 , 12 

13 PRINT 

14 PRINTSPCCB)CHRSC18)"r.5U,5" 
22, SI 3 

15 PRINTSPCCBJCHRSCISV'CS-.SP 
C22.S-3 

IB PRINTSPCCBDCHRSC1BJ"CS-,SP 
C4 JOATA STATEMENTC SPC3 , 5-J 

17 PRINTSPCC8>CHRSC18)"CS-,SP 
C22.S-3 

18 PRINTSPCCBJCHRSCISVCS-D 
TO flEnORY ROUTINE CS-D 

19 PRINTSPCCBJCMRStiar'CS-.SP 
C22.S-J 

20 PRINTSPCC8)CHRS(18)"C5-,SP 
C53BY LES ALLANCSPC5, S-J 

21 PRINTSPCCB)CHRStl8>"C5-,5P 
C22.S-J 

22 PRINTSPCCB)CHRSC1B)"CSJ,S- 
22.SKJ 

23 PRINT:PRINTCHR$(1SS3 

24 PRINT" THIS ROUTINE READS 
THE DATA STATEMENT," 

PRINT 

CONVERTS FROM HEX 
AND POKES" 



CB 

94 
8F 

2B 

B4 

3C 

E5 

4A 

22 

S0 

GC 

A0 
42 

60 

17 



82 
C4 

B4 
19 

59 
D0 
BB 

CF 



25 
2G 
TO 
27 
28 



PRINT" 
BINARY 
PRINT 

PRINT" CODE BACK TO THE 
AREA OF MEMORY FROM" 

29 PRINT 

30 PRINT" WHICH IT UAS PRE 
UIOUSLY GENERATED. h 

31 PR INT: PRINT 

32 READCDDES 

33 LB=ASCCRIGHT$CC0DEE,l))-48 
: IFLB>9THENLB-LB-7 

34 HB-ASCCLEFTSCC0DEI,1)>-4B: 
I FHB> 9THENHB-HB-7 



32 



2B 

D9 
13 



EC 

□ 1 

5B 
10 
CE 

IB 
AD 

28 

44 

22 

Gl 

3C 

BB 

F9 

13 

C3 

AD 

GD 

46 



35 PRINTSPCCS)CHRSC5VREADING 
MEMORY BLOCK . . . " ; HI : PRINTCH 

RSC145J j 

36 P0K£m,HB"18*LBiMl-m+liCH 

-CH+HB+LB: I FMKM2THEN32 

37 IFCH-101151THEN39 

38 PR I NT "CHECK SUM ERROR - CH 
ECK DATA STATEMENTS! PRINTCH 
RIC19) : END 

33 PRINT" HIT RETURN TO SAUE 
COMPLETED PROGRAM" 

40 GETKEYS: I FKEYSO CHRSC135 TH 
EN40 

41 SYS40000 

42 : 

43 1 1 1 1 ; DATUM 5 

TATEMENTS >:::::; ; tt 1 1 t i t i • 

44 : 

45 DATA 00,0B,0B,00,00,SE,32, 
30, 36 , 31 , 00 , 00 . 00 , 20 , 44 , ES 
45 DATA A3, 00,80,20,00,80, 21, 
D0 , EA , A3 , 36 , B5 , 01 , 4C , 40 , 23 

47 DATA 31,34,37,29,3a, 99,00, 
4F , 08 , 0C , 00, 93, AG , 3G , 23 , 22 

48 DATA 12,30,D5,C3,1A,EB,C9, 
00 , 77 , 0B , 0D , 00 , 99 , A6 , 3G , 29 

49 DATA 22, 12,90, DD,20,1A,EB, 
DD, 00 , 9F , 0B, 0E , 00 , 99, A6 , 36 

50 DATA 23,22, 12,90, DD, 20, 1A, 
EB, DD, 00, C7 , 08, 0F , 00 , 99 , AG 

51 DATA 36,29.22,12,90,00,50. 
06 , EH , 4C , 45 , S4 , 54 , 45 , 52 , 20 

52 DATA 20.57,52,49,54,45,52, 
20, 06 , EB, DD , 00, EF , 08 , 10, 00 

53 DATA 93^6,36,23,22,12,90, 
DD, 20, 1A,EB,DD, 00, 17,09,11 

54 DATA 00,99^6.36,29,22,12, 
90 , DD , 20, 1 A , EB , DD , 00, 3F, 09 

55 DATA 12,00,99, A6, 36, 29, 22, 
12 , 90 , DD , 20 , 06 , EB , 42 , 59, 20 

56 DATA 03,EB t 4C,45, 53,20, 41, 
4C,4C,41,4E,20,0G,EB,DD,00 

57 DATA 67, 09,13, 00, 99. A6. 36. 



F7 

67 

9B 

20 

60 

BE 

9F 

E9 

A3 

C9 

ED 

51 

77 

73 

56 

CA 

3C 

AB 

C7 

27 

3F 



29,22, 12.90, DD, 20. 1 A, EB.DD 

58 DATA 00, BF, 09, 14,00,99, A6 
36 , 29, 22 , 12 , 90, DD , 20 , 1A , EB 

59 DATA 00,00,87,09,15,00,99 
A5 , 36 , 29 , 22, ie , g 0 , CA , C3 , 1 A 

60 DATA EB,CB,00,BF,09, 16,00 
39, 3A, 93, 00, EE, 09, 17,00,99 

61 DATA 22,98,20,20,54,49,49 
S3 , 20 , 52 , 4F , 55 , 54 , 49 , 4E . 45 

62 DATA 20.43,52,45,41,54,45 
53 , 20 , 4 1 , 20 , 4E , 4F , 56 , 45 , 4C 

63 DATA 20,57,41,59,20,20,54 
4F, 22, 00, 1C.0A, IB, 00, 99,22 

64 DATA 20,20,43,52,45,41,54, 
45 , 20 , 41 , 20 , 4C, 45 , 54 , S4 , 45 

65 DATA 52,20,4F.4E 1 20 1 44 1 49, 
53,4B,20,4F,52, 20,54, 41 ,50 

66 DATA 45.20,20,46.4F P 52,22, 
00 > 4 A , 0A , 1 9 , 00 , 99 , E2 , 20 , 20 

67 DATA 41, 20, 46,52, 49, 45, 4E, 
44 , 20, 4F, 52, 20, 49, 4E, 44,45 

68 DATA 45,44, 20, 41, 4E, 59, 20, 
4F,54,4B,45,52,20,50,55,52 

69 DATA 50,4F,53, 45.22,00, 78, 
0A, 1 A , 00 , 99 , 22, 20, 26 , EB , 22 

70 DATA 00, A6.0A, IB, 00,39,22, 
20 , 20 , 53 , 43 , 4D , 50 , 4C , S9 , 20 

71 DATA 54,53,50, 45,20,49, 4E, 
20 , 59 , 4F , 55 , 52, 20 , 4C . 45 , 54 

72 DATA 54,45,52,20,55,53,49, 
4E , 47 , 20 , 41 , 4C , 4C , 22 , 00 . D4 

73 DATA 0A, 10,00,33,22,50, 20. 
4B, 45. 53, 42, 4F, 41, 52 ,44, 20 

74 DATA 43,4F,4D,4D,41,4E 44 
53,2E,20,41,4E.59,20,4D,49 

75 DATA 53.54,41,46,45,53,20, 
20.43,41,4E,22,00 1 02 1 0B,1D 

76 DATA 00.93,22,20,20,42,45 
20.43, 4F. 52, 52,45, 43, 54, 45 

77 DATA 44,20, 55,53, 43, 4E, 47, 
20 , 44 , 45 , 4C , 20 , 4F , 52 , 20 , 43 
76 DATA 55,52, 53, 4F.52,20 I 4B, 



YOUR COMMODORE april 1987 
90 



C64 + DISK 



E3 



ED 



3B 



IB 



BF 



AF 



03 



CB 



Eg 



AC 



El 



DF 



CB 



FB 



93 



ID 



63 



FC 



Al 



19 



BB 



A6 



IS 



53 



67 



A3 



BB 



FB 



EF 



2D 



4F 



BA 



EA 



35 



IB 



3F 



F9 



DC 



B7 



02 



BE 



BD 



01 



19 



BF 



45 , 59 , 22 , 00 . 34 , 0B , IE , 00 , 99 
79 DATA 3A.99.3A, 99, 22,05,20, 
03 , EB , 50 , 52 , 45 , 53, 53 , 20 , 52 
B0 DATA 45,S4,S5,52 1 4E,20,54, 
4F,20,49,4E,49,54.49,41 , 4C 
81 DATA 49. 53, 45. 20,50, 52, 4F, 
43. 4S, 53, S3 ,22, 00 ,4 A, 0B, IF 
B2 DATA 00,A1,4B,24.3A,BB,4B, 
24 , B3 , Bl , C7 , 2B , 31 , 33 , 29 , A7 

83 DATA 33,31,00, 5G.0B, 20,00, SB 
9E , 31 , 32, AC, 32 , 35 , 3B , 00 , 03 

84 DATA EB,4B,80,00,00, A0.00, EB 
00 , EE , Al , EB , A2 , 00 , BD , 00 , 0D 

B5 DATA 9D,3C,03,E8,E0, A0.D0, 30 

FS,4C,3C P 03.EE,F0,EB,A9,00 

BG DATA AB,85,FB,85,FD, A9.0E, 35 

85 , FC , A3 , 0B , 85 , FE , Bl , FB, 91 

87 DATA FD, CB , DO , F9, EB , FC , E6, CC 

FE , A5 , FC , C9 , 27 , D0 , EF , 4C , OD 

BB DATA 09,EE,DO,EB.00,0B,08, 13 

00, 00, 9E, 32, 30, 36,31 ,00,03 

B9 DATA EB, 20,44, ES,A9,0C,8D, 97 

20 , DO , 9D , Bl , D0 , EA , A3, 3G , B5 

90 DATA 01,4C,AF,1F,34,37,2C, 2B 
30 . 3A , 37 , 34 , 3B , 2C , 31 , 33 , 3A 

91 DATA 97,34,39,2C 1 30,3A 1 97, 49 
35 , 30 , 2C , 31 , 33 , 00 , 49 , 09 , 0B 

92 DATA 00,53,82.35,34,32,39, C2 
36 , 3A , SB , B2 , 30 , 00 , 67 , 0B , 0C 

93 DATA 00,97,35,32,2c, 31, 34, 7C 
33 , 3A , 97 , 35 , 31 , 2C , 32 , 35 , 3S 

34 C-'Th 3A.97, 35,33, 32,37, 32, B6 
50 , 32 , 39 , 00 , 99 , 08 , 0D , 00 , 97 
95 DATA 32 P 30,34,2C,31,3A,97, CB 
3S , 33 , 32 , 38 , 30 , 2C , 30 , 3A , 97 
95 DATA 35,33, 32, 38, 31, 2C, 30, S2 
3A , 97 , 3S , 33 , 30 , 36 , 39 , 2C , 33 
97 DATA 32,3A,97,35,33,30,37, 95 
30 , 2C , 32 , 30 , 3B , 00 , BE , 08 , 0E 
9B DATA 00,97,37,39,30,20,30, 
3A , 37 , 37 , 38 , 31 , 2C , 31 , 34 , 34 

99 DATA 3A.3E, 35,31,30, 03, ED, D2 
3A , 97 , 35 , 33 , 32 , 37 , 32 . 2C , 32 

100 DATA 37,00,CF,0B,0F,00,99 8E 
, C7 , 2B , 35 , 29 , C7 , 28 , 31 , 34 , 37 

101 DATA 29 , 3B , 00 , DA, 08, 10 , 00 CB 
, 9E , 34 , 33 , 3 1 , 35 , 32 , 00 , F3 , 0B 

102 DATA 11,00,88,53,46,62,32 C3 
, A7 , 97 , 31 , 36 , 33 , 3B , 34 , AA , 5B 

103 DATA 2C,30,3A,B9 1 32,32,00 44 
, 05 , 09 , 12 , 00 , Al , 41 , 24 , 3A , 8B 

104 DATA 41, 24, 82,22, 22, A7, 31 B5 
, 36 , 00 , 20 , 09 , 1 3 , 00 , BB , 4 1 , 24 

105 DATA 82,07,28,31,33,33,29 83 
, A7 , 53 , 4B, B2 , 53, 46, AA , 31 , 3A 

106 DATA 89,31,36,00,53,09,14 88 
.00,41 .BS.CS.BB, 41 ,24,29, 3A 

107 DATA 99,41,24 1 3B,3A,97,31 07 
, 36 , 33 , 38 , 34 , AA , SB , 2C , 4 1 , 3A 

108 DATA S8,B2,5B,AA,31,3A,3A CF 
,53,46, B2. 30,3A,BB,SB,B1,34 

109 DATA 30,39,36,A7,32 1 32,00 03 
,SB, 09, 15,00, B9, 31, 36, 00, 72 

110 DATA 03, 16 , 00, 9E, 36, 35. 33 F6 
, 37 , 31 , 3A , 9E , 36 , 34 , 37 , 38 , 33 

111 DATA 3A.97, 53, 2C, 30,00, AB 3E 
, 03 , 1 7 , 00 , 37 , 35 , 33 , 32 , 37 , 32 

112 DATA 2C, 32, 31, 3A , 93, C7, 29 E2 
, 35 , 23 , C7 , 28 , 31 , 34 , 37 , 29 , C7 

113 DATA 28, 31, 37, 29, C7, 28,31 BF 
, 35 , 37 , 29 , 59 , 22 , 42 , 59 , 54 , 45 

114 DATA 53,20 1 4F,46,20,54,4S 7F 
, SB , 54 , 2E , 32 , 00 , CO, 09, IB, 00 

115 DATA 99,3A,33,3A,BS,22,46 12 
,43, 4C.4S.4E, 41 ,40,45,20,22 

116 DATA 3B,46,24,00,D0,03, 13 A2 
, 00 , 88 . C3 , 2B , 46 , 24 , 29 , B2 . 30 

117 DATA A7. 32,38,00, F7, 09, 1A FA 
, 00 , 81 , SA , B2 , 31 , A4 , C3 , 2B , 46 

118 DATA 24.29.3A, 97,34, 39,35 D9 
, 33 , 35 , AA , 5A , 2C , C6 , 28 , CA , 28 

113 DATA 46 1 24.2C,SA,2C,31,29 CB 



,29, 3A.B2, 00,08 ,0A, 18,00,37 

120 DATA 34,33.34,33,31,20,03 10 
, 28 , 46 , 24 , 29 , 00 , 13 , 0A , 10 , 00 

121 DATA 3E, 34, 33,34, 30, 36,00 E3 
, FF . ED , 00 , FF , ED , 00 , F0 , ED , 42 

122 DATA 00,30,50,20,00,00,53 1A 
, 00,90,54, IB, 00, 00, SB ,00, 06 

123 DATA ED,41,B0,00,FF,BF,00 78 
, FF , ED, 00, FF , ED , 00, FF , ED , 00 

124 DATA FF,ED,00,FF,ED,00,FF C9 
, ED, 00 , FF, ED , 00, FF , ED , 00 , FF 

125 DATA ED.OO.FF.ED.OO.FF.ED D3 
, 00 , FF , ED , 00 , FF , ED , 00 , FF , ED 

126 DATA 00,FF,ED,00,FF,ED,00 El 
, FF , ED, 00, FF, ED , 00 , FF , ED , 00 

127 DATA FF,ED,O0,FF,ED,00,FF C2 
,ED,00,FF,ED,00,FF,ED p 00,FF 

128 DATA ED,0O,FF,ED,00,FF,ED B8 
, 00 , 3C , 42 , 93 , A 1 , Al , 33 , 42 , 30 

123 DATA 0G.0E.02, 1E,3E,G6,CG BB 
, 00 , FC, FE, 02 , FC , 86 , FE , FC , 00 

130 DATA 7C,FE,00,C0 1 C0,FE,7C 86 
, 00 , FC , FE , 02 , 06 , 06 , FE , FC , 00 

131 DATA FE.FE.OO.FO.CO.FE.FE FB 
, 00 , FE , FE , 00 , FB , 00 , 03 , ED , 00 

132 DATA 7C,FE,00,DE,C6,FE,7C °B 
, 00 , C5 , 06 , 02 , FE , 06 , 03 , ED , 00 

133 DATA 30,30.00,18,18,30.30 7F 
,00, FE, FE.00. 1B.DB,FB,70,00 

134 DATA CC.DB.OB.FO.OB.CCCG 9E 
, 00, 00, 00 , 00 , CO, C0, FE , FE , 00 

135 DATA C6,EE,02,D6,C6,03,ED DC 
, 00 , 06 , CG , 02 , DG , CE , 06 , CB , 00 

136 DATA 7C.FE,02,CG.CG,FE.7C 67 
, 00 , FC , FE , 02 , FC , C0 , 03 , ED , 00 

137 DATA 7C,FE,02,C6,C6,CE,7E DF 
, 01 , FC , FE, 02, FC , D8 , CC , C6 , 00 

138 DATA 7C,FE,00,FC,06,FE,7C BG 
, 00 , 7E , 7E, 00 , 18, 04 , ED , 00 , 06 

139 DATA CG,02,C6,C6,FE,7C,00 F3 
, C6 , C6 , 02 . 06 , C6 , 60 , 38 , 00 , C6 

140 DATA C5,02,C5,D5,EE ) C6,00 37 
, 06 , 60 , 00 , 30 , 38 , GO , 06 , 00 , 00 

141 DATA CC.00, 78, 30, 03, ED, 00 58 
, FE, FE , 00 , 3B , 70 , FE , FE, 00 , 30 

142 DATA 30,05 1 ED 1 3C,00,0C,12 F4 
,30,70,30,62^0,00,30,00,05 

143 DATA ED, 3C, 00, 00, 1B.3C, 7E D4 
, IB, 04, ED, 00, 10.30,7F,7F,30 

144 DATA 10,00,09, ED, 18, 04 . ED 84 
, 00 , 00 , IB , 00 , 66 , 03 , ED , 00 , 05 

145 DATA ED , GG , GG , FF . GG , FF , GG 63 
,66,00, IB, 3E, 60. 30, 05, 70, IB 

14G DATA 00.62,66,00, IB. 30, 6G 9E 
, 45 , 00 , 30 , 66 , 30 , 3B , 67 , GG , 3F 

147 DATA 00,06,00, IB, 00, 05, ED 17 
,0C, IB, 30,03, ED, 18,00,00,30 

14B DATA 18, 0C, 03, ED, 18,30,00 B4 
, 00 , 66 , 30 , FF . 30 . GG , 00 , 03 . ED 

149 DATA IB, 18, 7E, IB, 18,00, 07 49 
, ED , IB, 18 , 30 , 00 , 03 , ED, 7E , 00 

150 DATA 09, ED, 18, 18,00,00, 03 F3 
, 08 , 00, IB , 30, GO , 00 , 70, FE , 0E 

151 DATA D6,EG,C6,FE, 70,08,08 E3 
, 00 , 08 , 08 , IB , 03 , ED , FC, FE , 02 

152 DATA 05, 10 , 70 , FE , FE , FC , FE B6 
, 02 , 30, 30 , 02, FE , FC, 18, 18 , D8 

153 DATA DB, FE, IB, 03, ED.FE.FE OF 
, 00 , BO , FC . 06, FE , FC, 70 , FE , 00 

154 DATA C0,FC,CG,FE,7C,FE,FE IF 
, 05 , 0C , 18 , 10 , 30 , 30 , 7C , FE , 06 

155 DATA 06,70,06, FE, 70, 7C.FE F3 
, 05 , 06, 7E , 06 , FE , 70, 00 , 00 , IB 

15G DATA 00,00, IB, 00, 04, ED, 18 BE 
, 00 , 00 , IB , IB, 30 , 0E , 19, 30 , 60 

157 DATA 30, 1B,0E,00,03,ED,7E 0C 
, 00 , 7E , 00 , 03 , ED , 70 , 18 , 00 , 06 

15B DATA 00,18,70,00.30,86,06 62 

,00, IB, 00, 18,00, 04, ED, FF.FF 

159 DATA 00,03, ED, 0B,1C,3E,7F 3D 

,7F, 1C,3E,00, IB, 0B, ED, 00, 03 

1G0 DATA ED, FF , FF , 00, 05, ED , FF B3 



.FF.OO.OS.ED.FF.FF.OO.OB.ED 

161 DATA FF,FF,00,00,30,0g,ED 
, 00, OB, ED, 00 , 03, ED , E0 , F0 , 38 

162 DATA 1B,04,ED,1C,0F,07,00 
,03, ED, IB, IB, 38, F0.E0, 00,03 

163 DATA ED,C0,06,ED,FF,FF,C0 
, EO , 70 , 3B , 1C , 0E , 07 , ©3 , 03 , 07 
1G4 DATA 0E, 10 , 3B . 70 , EO , CO , FF 
, FF , 00 , 06 , ED , FF , FF , 03 , 05 , ED 

165 DATA 00,3C.7E.04.ED,3C00 
.OG.ED.FF.FF.OO.SG^F.OS.ED 

166 DATA 3E,1C,0B, 00,60,08, ED 
, 00,03, ED, 07, OF, 1C, IB, IB, 03 

167 DATA E7,7E,3C,3C 1 7E,E7,C3 
, 00,3C ( 7E,65,56,7E,3C, 00-, IB 

16B DATA 18,66,66, 18. IB, 30,00 
, 06, 0B, ED, 08, 1C,3E,7F, 3E , 10 

169 DATA 08,00,1B,03,ED,FF,FF 
, IB, 03, ED, CO. 00, 30, 30, 00,00 

170 DATA 30, 30, 1B.08, ED, 00, 00 
, 03 , 3E , 7G , 36, 3B , 00 , FF, 7F , 3F 

171 DATA IF, OF, 07, 03, 01,00,08 
, ED , F0 , 08 , ED , 00, 04 , ED , FF , 05 

172 DATA ED,00,0E,ED,FF,CO,0B 
, ED , 00 , CC, 33, 33 , CC , CC, 33 , 33 

173 DATA 03, OB, ED, 00, 04, ED, 00 
, CC, 33 , 33, FF , FE , FC , FB, F0 , E0 

174 DATA CO, BO, 03, 08, ED, 18,03 
, ED, IF, IF, IB, 03, ED, 00, 04, ED 

175 DATA 0F , 04 , ED, IB , 03, ED , IF 
, 1 F , 00 , 06 , ED , F8 , FB , 18 , 03 , ED 
17G DATA 00, OG. ED, FF.FF, 00,03 
, ED, IF , IF , IB , 06 , ED , FF , FF , 00 

177 DATA 06,ED,FF,FF.18,06,ED 
, FB , FB, IB, 03 , ED , CO , 08, ED , EO 

17B DATA 0B,ED,07,0B 1 ED,FF,FF 
, 00 , 06 , ED , FF , 03 , ED . 00 , OA , ED 

179 DATA FF,03,ED,03,06 1 ED 1 FF 
, FF , 00 , 04 , ED , F0 , 04 , ED , OF , 04 

180 DATA ED, 00,04, ED, IB, 03, ED 

, FB , FB , 00 , 03 , ED , FO , 04 , ED . 00 
1B1 DATA 04 , ED , F0 , 04 , ED, OF , 04 

, ED , 03 , BD, 66 , SE , 5E , 66 , 80 , 03 
182 DATA F9,F1,FD.E1,C1,99,39 

, FF , 03, 01 , FD, 03 , 79 , 01 , 03 , FF 
1B3 DATA 83,01 , FF , 3F , 3F , 01 , B3 

,FF,03,01,FD,39,39,01,03,FF 

184 DATA Ol.Ol.FF.OF.SF.Ol.Ol 
, FF , 01 , 01 , FF , 07 , 3F , 03 , ED , FF 

185 DATA 83,01^,21,39,01,93 
, FF , 39, 39 , FD , 01 , 39 , 03 , ED , FF 

196 DATA C3,C3,FF,E7,E7,C3,C3 

, FF , 01 , 01 , FF . E7 , 27 , 07, 8F , FF 
1B7 DATA 33,e7,FF,0F,27,33,33 

,FF,3F,3F,FF,3F P 3F,01,01.FF 
199 DATA 39, 11 , FD, 29, 33, 03, ED 

, FF , 33, 33 , FD , 29, 31 , 39 , 39 , FF 
193 DATA BS.Ol.FO.SS.SS.Ol.SS 

, FF , 03 , 01 , FD, 03, 3F , 03 , ED, FF 
190 DATA 93,01^0,39,39,31,61 

,FE, 03,01 .FD.03,27, 33, 33, FF 
131 DATA B3.01.FF, 03^9,01,83 

,FF,ai,Bl,FF,E7,04,ED,FF,39 

192 DATA 39,FD,39,39,01,83,FF 
, 33 , 39, FD , 39, 39 , 93 , 07 , FF , 39 

193 DATA 39.FD, 39,29, 11 ,39, FF 
, 33 , 93 , FF , CF , C7 , 33 , 33 , FF , 33 

194 DATA 33,FF,97,CF,03,ED,FF 
, 01 , 01 , FF , C7 , BF, 01 , 01 , FF, C3 

195 DATA CF,05,ED,C3,FF,03,ED 
.C3.F3.05, ED.C3.FF, 19, ED, E7 
19G DATA 04,ED,FF,FF,E7,FF,99 
.OS.ED.FF, 15, ED, 90,33, F3, E7 

197 DATA CF,99.B9.FF,C3,93,C3 
, 07 , 98, 93, CO, FF , F9, F3, E7 , FF 

198 DATA 05,ED,F3,E7,CF,O3,ED 
l E7,F3,FF,CF,E7 i F3,03,ED,E7 

199 DATA CF,FF,FF,99,C3,00,C3 
, 33 , FF , 03 , ED, E7 , E7 , Bl , E7, E7 

200 DATA FF,07,ED,E7,E7,CF,FF 
,03,ED,B1,FF 1 09,ED 1 E7,E7 I FF 

201 DATA FF,FC,F9,F3,E7,CF,9F 
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54 



33 



AS 



E7 



30 



B5 



03 



OB 



E3 



EO 



OB 



EC 



6E 



3F 



31 



F6 



4B 



FB 



D5 



30 



£3 



DB 



SB 



CO 



EB 



FD 



3~ 



33 



3D 



33 



40 



53 



33 



33 



r'H 



BB 



EO 



C5 



3F 



07 



02 



,FF, B3, 01, Fl ,53, 19, 33,01,83 

50s OATO F7 , F7 , FF , F7 , F7 , E7 , 03 06 

, ED , 03 , 01 , FD , F3 , E3 „ BF , 01 , 01 
£03 DATA 03,01^0,03,03^0,01 BB 

, 03 , E7 , E7 , 57 , 27 . 01 , E7 , 03 , ED 
504 DATA Ol.Ol.FF^F.OS.FB.Ol E7 

,03, B3,01, FF.3F.03, 39,01 ,83 
205 DATA 01,01,F9,F3,E7,EF,CF CD 

, CF , B3, 01 , F9, 39, 83 , 33, 01 , 83 
£06 DATA 83,01,F9,39,B1,F9,01 A5 

,B3,FF,FF ( E7,FF,FF,E7,FF,04 
207 DATA ED,E7,FF,FF,E7 I E7,CF 50 

, FF , 0A , ED , 81 , FF , 81 , FF , 0B , ED 

SOB DATA C3,99,F9,F3 1 E7,FF,E7 B4 

, FF , 04 , ED, 00, 00 , FF , 03 , ED , F7 

509 DATA ES.Cl.BO.BB.ES.Cl.FF 79 
,E7,0B,ED,FF,03,ED,00 1 00.FF 

510 DATA OS.EO.OO.OO.FF.OS.EO F3 
, 00 , 00 , FF , 03 , ED , 00 , 00 „ FF , FF 

211 DATA CF.OB.EO.FS.OB.ED.FF A3 
,03, ED, 1F 1 0F,C7 1 E7,04,EO,E3 

212 DATA F0,FB 1 FF,03,En,E7,E7 76 
, C7 , 0F , IF , FF , 03 , ED , 3F , 06 , ED 

213 DATA 00,00,3F, 1F.BF.C7, E3 00 
, Fl , FB, FC, FC, FB.Fl , E3.C7.BF 

214 DATA lF.SF.OO.OO.SF.OS.ED 0E 
, 00 , 00 . FC , 05 , ED , FF , C3 , Bl , 04 

215 DATA ED,C3,FF,0G,ED,0O I 00 07 
,FF,C9,B0,03,ED,C1.E3,F7,FF 

21B DATA gF.OB.ED.FF.OS.EO.FB 19 
, F0 , E3, E7 , E7 , 3C , IB , 81 , C3, C3 

217 DATA B1,1B,3C,FF,C3,B1,99 DO 
, 99, Bl , C3 , FF , E7, E7 , 99 , 99 , E7 

218 DATA E7,C3,FF,F9,08,ED,F7 4C 
,E3,C1,B0 1 C1,E3,F7,FF,E7 1 03 

219 DATA ED,00i00 1 E7 l 03,ED,3F 59 
, 3F , CF , CF , 3F , 3F , CF . CF , E7 , 08 

550 DATA ED.FF.FF.FC.Cl.Bg.Cg 2A 
, C3 , FF , 00 , B0 , C0 , E0 , F0 , FB , FC 

221 DATA FE , FF , 08 , ED, OF , 08, ED Bl 
, FF , 04 , ED, 00 , 05 , ED , FF , OE , ED 

222 DATA 00 , 3F , 08 , ED , 33 , 33 , CC BE 
, CC, 33 , 33 , CC, CC , FC, 08, ED , FF 

223 DATA 04 , ED , 33 , 33 , CC , CC , 00 57 
, 01 ,03, 07, 0F, IF, 3F,7F,FC,0B 

224 DATA ED, E7 , 03 , EO , E0, E0 , E7 79 
, 03, ED , FF , 04 , ED , F0 , 04 , ED, E7 

225 DATA 03 , ED , E0 , EO , FF , 06 , ED B3 
,07,07,E7,03,ED,FF,05,ED,00 

226 DATA 00, FF , 03 , EO , E0 , E0 , E7 52 
, 06 , ED , 00 , 00, FF , 06 , ED, 00 , 00 

227 DATA E7 , 06 , ED , 07 , 07 , E7 , 03 A2 
, ED, 3F , OB, EO , IF , 08 , EO , FB , 08 

228 DATA ED, 00, 00, FF, 06, ED ,00 B2 
, 03, ED , FF , OA , ED, 00, 03 , ED , FC 

229 DATA 06, EO, 00, 00 , FF, 04 , ED 40 
, 0F , 04 , ED , F0, 04 , ED , FF , 04 , ED 

530 OATA E7,03,EO,07,07 1 FF,03 EF 
, ED , OF , 04 , ED , FF , 04 , ED, OF , 04 

231 DATA EO,F0,03 1 ED,00.FF,ED F4 
, 00 , FF , ED, 00 , FF , ED, 00 , FF , ED 

232 DATA OO.FF.ED.OO.FF.ED.OO BB 
, FF , EO , 00, FF , ED, 00 , FF , ED, 00 

233 DATA FF , ED , 00 , FF , ED , 00 , FF 30 
, ED , 00 , FF , ED , 00 , FF , ED, 00 , FF 

234 DATA ED.OO.FF.ED.OO.FF.ED 31 
• , 00 , FF , ED , 00, FF , ED , 00, FF , ED 

235 DATA 00 , FF , ED , 00 , FF , ED , 00 65 
,FF,ED,0O,FF,ED,00,FF,ED,00 

236 DATA FF , ED , 00 . FF , ED , 00 , FF B4 
,ED,00,FF,ED,00,FF,ED,00,FF 

237 DATA EO,00,FF,ED,00,FF,EO 01 
, 00 . FF , ED , 00 , FF , ED , 00 , FF , ED 

23B DATA 00 , FF , ED , 00 , FF , ED , 00 F0 
, FF , ED, 00 , FF , ED , 00 , FF , EO , 00 

539 DATA FF.EO.OO.FF.EO.OO.FF 59 
.EO.OO.FF.ED.OO.FF.ED.OO.FF 

240 DATA ED.OO.FF.ED.OO.FF.ED FA 
,O0,FF,ED,00,FF,ED,00,FF,ED 

241 DATA 00,FF,ED,00,FF,ED,00 E4 
.FF.ED.OO.FF.EO.OO.FF.ED.OO 

242 DATA FF , ED , 00 , FF , ED , 00 , FF 06 



Bl 



B'i 



S3 



, ED , 00 , FF , ED , 00 , FF , ED . 00 , FF 

243 DATA ED , 00, FF , EO , 00 , FF , ED 99 
, 00 , FF , ED, 00 , FF , ED, 00 , FF , EO 

244 DATA 00 , FF . ED , 00 , FF . ED , 00 77 
, FF , ED , 00 , FF , ED , 00 , FF , ED , 00 

245 DATA FF.ED.OO.FF.EO.OO.FF BA 
, ED , 00 , FF , ED , 00 , FF . ED , 00 , FF 

245 DATA ED , 00 , FF , ED , 00 , FF , ED 01 
.OO.FF.ED.OO.FF.ED.OO.FF.EO 

247 DATA 00 , FF , ED , 00 , FF , ED, 00 71 
, FF , ED , 00, FF , ED , 00, FF , ED , 00 

24B DATA FF , ED , 00 , FF , ED , 00 , FF 18 
, ED , 00 , FF , ED , 00 „ FF , ED, 00 , FF 

249 DATA ED, 00 , FF , ED , 00 , 5F , ED A3 
, 93, 00 , F0 , 00 , 12, 03 , 01 , OF , 03 

250 DATA 41,02,19,00,20,14,01 
, 04 , 00 , 0E , 64 , 0B , 28 , 11 , 01 , AD 

551 DATA IB, AD, 18, AO, 18, AF, IB 73 

.AF.IO.AF.IO.BO.IB.BO, 18, B0 
255 DATA 18,85,18,65,10,82,10 6A 

, 1 0 , 02 , 04 , 05 , 0B , 14 , 14 , F5 , 0E 
253 DATA 0A ,11,01, AD, 18 , AD , IB 

, AD, IB. AF, 18, AF, 10. AF, 10, B0 
554 OATA 1B,B0,1B,B0, 18.B2.18 

,B2, 10, B2, 10, 10,04,02.2C,OE 

255 DATA 38,11,01,13,01,01,08 AD 
, AB.0B, AD, 0B. 15,03. A3, OB, AS 

256 DATA OB , AB , 08 , AF , 10, AB , 10 GC 
, 13,01 , A4,0B, AB.0B, B0.0B. 15 

257 DATA 03,AD,0B, A6.0B, A1.0B 4E 
, AG , 10 , B2, 10 , 10, 0E , 02 , SC , 04 

258 DATA 08, 03. SI, 0E, 00, 14, FB 5A 
, 13,01,11,01, ftl, IB, A3, IB, AH 

2S3 DATA IB, A6 , IB , A8, OB , A5, 08 4B 
, A4 , 0B , A3 , 08, A4 , 18 , AG , IB , AB 

560 DATA IB, AB, 18.AD.0B, AB.0B 53 
, AA , 0B , A6 , 0B , 10 , 04 , 11 , 01 , A4 

561 OATA 10, A6,08,A8, 10, A9.0B DF 
, AB, 0B, AE.50, AD, 18, A9 , OF , 00 

562 DATA 01 , 10 , 04 , 14 , FA , 03 , 41 B2 
.02, 19, 04,00 ,0E, 64, 11, 01, AD 

263 DATA 18, AD, IB, AD, IB, AF, 18 98 
, AF, 10, AF, 10.B0, IB, BO, 1B.B0 

564 DATA 18,BS,18,BS,10,B2,10 Al 
, 10, 06,00,01 , 00,01 ,03,41 ,05 

265 DATA 13 , 0A , 0E, 14 , 01 , 04 , 00 CF 
, 0E , 35, 0B, 96 , 13, 01 , 11 , 01 , AD 

266 DATA 0B,10,09,11,01,AB,0B 7C 
, 10,10,11 ,01, AD, 08, 10, 07, 15 

2G7 DATA 0S,03,41,0B,CB,O2,2C BC 

, 14 , F5 , 1 1 , 0 1 , 04 , 00 , C5 , 08 , C3 
268 DATA 08,05,08,07,08,08,08 F2 

, C7 , 08 , C5 , 08 , C7 , 48 , OB , 10 , 08 
2G9 DATA 0B,CA,0B,CC,0B,CA,08 FB 

, CB , 08 , CA , 20 , OA , 08 ,05,08, 03 
270 DATA 08,05, 10, 05, OB, 03, 0B S3 

, C5 , OB , C7 , 0B , 08 , 08 , C7 , 08 , CS 

571 DATA 08,07,48,08,10,08,08 DC 
.CA.OB.CC.OB.CA.OB.CB.OB.CA 

572 DATA 20,CA,0B,CE.0B,CF,08 AB 
,D1 , 10, 13,01, Dl, 08,03,08, D4 

273 DATA 09,04,10,03,08,01,08 33 
,03,48, 04. IB, D4, OB, CF, 08, CD 

274 DATA 0B,CC, 10.CA, 18, OA, 08 E3 
,CE.0B,CF,08,D1 , 10, 12,02, 0B 

275 DATA 54,10,02,11,01,07,03 03 
, OS, 04, CB, 10.05, 10,00,10,05 

275 OATA 10,03,10,07,10,00,10 06 

,CD, 10, OF, 10, CC, 10, CB, 10.C3 

577 DATA 10,02, 10, CS. 10, CA, 10 0A 

,05, 10, 10,02, 0B, 14, 04,02, 0E 
27B DATA 64 , 05 , IF , 11 , 01 , 14 , 04 A2 

, B4 , 0B , 07 , 00 , B7 , 0B , B9 , 0B , BC 

273 OATA 10, BB, 08,67, 03,89,20 3F 

, B7 , 0B , B9 . OB , B7 , 0B , B4 , 0B , B2 

2B0 DATA 08,B4,08.B2,08,BO,08 2E 

,B0, 10,B2.0B,B4,0B,B5,50,B5 
5B1 DATA 08,B6,0B,B7,0B,B3,0B 30 

, BE, 08 , 04 , 01 , 10 , 05 , 04 , 05 , 11 
2B2 DATA 01 , C0 , 08 , BE , OB , BC , 08 25 

, B9 , 10 , BC , 08 , BE , 08 , BB , 20 , BB 

2B3 DATA 08, BC, 08, BE ,08. 00, 08 58 



, CI , 08, 03 , 0B , 01 , 08, 00 , 0B , BO 

284 OATA 10,BE,0B,C0,0B,BE,50 
, BE , OB , 02 , 08 , CO , 08 , BE , 0B , B3 

285 DATA OB, 04.04 , 10,02,04.02 
, 02 , 20 , 03 , 51 , 04 , 08 , 0E . 00 , 1 1 

2B6 DATA 01, AB.OB, A8.0B, AA.08 
, AB , 10, AD , 0B , AE , 08 , B2 , 20 , B0 

287 DATA 18 , AD , 10 , 10, 02, 14 , F8 

,11,01, 03, 1 1 , CO, 0B , BE , 08 , BC 
2BB DATA 08,88,10,83,08,67,08 

,B5,20,BS, 1B,B3,0F,00,01, 14 
283 DATA 04,10,02,03,41,02,13 

, 1 4 , 06 , 04 , 00 , 0E , 32 , 1 3 , 0 1 , 1 1 

230 DATA 01, AD, 08, 10,03. 11 .01 
, AB.0B, 10, 10, 11 ,01 . AD.0B, 10 

231 DATA 07, 12 , 05 , 03 , 4 1 , 0B , CB 
, 02, 2C, 03, OA, 13,01, 11,01, 0D 

232 DATA 64 , B3, 63 , BC , IB , 0F . 01 

, 1 0 , 04 , BC , 0B , OF , 00 , B9 , OB , B7 
293 DATA 09,85,08,64,08,65,08 

, 87 , 08 , BC , 10 , B3 , 08 , 87 , 0B , B4 
234 DATA 0B , BB , 0B , B7 , 0B , B3 , 0B 

, BC , 1 0 , B3 , 0B , B7 , 08 , 88 , 0B , 04 
295 DATA 03 , 0E , 64 , 12 , 0B , 04 , 00 

, 11 ,01 , AO, 0B, 01, BE, 10,09, 11 

596 DATA 01 , AB.0B.01 ,0D, 10, 10 
,11,01,00,08,01,00,10,07,11 

597 DATA 01,00,08,01,06,10.03 
, 11,01 , AB, 08,01 , OA, 10, 10, 11 

298 DATO 01 ,AD, 08. 01 ,09, 10,07 
, 1 1 , 01 , 00 , 62 , 10 , B8 , 00 , 01 , 03 

233 DOTO 41 ,02, 18,00, 0E, 04, 00 
, 0E, SB, 14,01 ,0B, 64 , 13,01 , 11 

300 DOTO 01,80,63,00,08,08,01 
, 10,03, 11 ,01 ,BB, 63, BE, 08, 10 

301 DATA 07, 11,01, BC, 63,00, 08 
, 10,03,04, 01 , 11, 01, BE, 63, C2 

302 DATA 08,10,0S,C3,08,C2,08 
, 12, 00, 03,21 , 14, 04, 13,01 , 11 

303 DATA 01,BC,63,C0,0B,08,01 
, 10 , 09 , 1 1 , 01 , BB , G3 , BE , 08 , 10 

304 DATA 07,11,01,60,63,00,08 
, 10,03, 11 ,01 , BE, 63,02, 08, 10 

305 DATO 05,03,08,02,08,12,04 
, 13,01, 11,01 ,BC, 63, 00, OB, OB 
305 DATA 01 . 10,03. 11 ,01. BB.53 
,00,08, 10,04, 11 ,01, BE, 63, BO 

307 DATO 08, 10,04, 11 ,01 , BC.G3 
. 83,07,00,01 , 10,05, 15,04,03 

308 DATA 41,14,06,13,01,11,01 
, BC, 63, 00, 08,08, 01 , 10,03, 11 
303 DATA 01, BB, 53, BE, OB, 10,07 
, 11 ,01, BC, 63,00,08, 10.09,04 

310 DATO 01, 11,01 , BE, 63, 05, OB 
, 10,05,03,08,02,08, 12, 0C, 00 

311 DOTO 83,07,00 1 FF.ED,00,FF 
, ED , 00 , FF , ED , 00 , FF , ED , 00 , FF 

312 DOTO ED,O0,FF.ED,00,FF,ED 
, 00, FF , ED , 00 , FF , ED, 00 , FF , ED 

313 DOTO 00,FF,ED,00,FF.ED,00 
, 50, ED, 45 , 41 , 53 , 49, 43 , 31 , 00 

314 DATA FF,ED,00,FF,ED,00,FF 
, ED , 00 , FF , ED , 00 , FF , ED , 00 , FF 

315 DATO ED,00,FF,EO,00,FF,ED 
, 00 , FF , ED , 00 , FF . ED , 00 , FF , ED 

316 DATA 00,FF.ED,00,FF,ED,30 
.FF.ED.OO.FF.ED.OO.FF.ED.OO 

317 DOTO FF,EO,00,FF,EO,00,FF 
, ED , 00, FF, ED, 00 , FF , ED , 00 , FF 
31B DOTO ED.OO.FF.ED.OO.FF.ED 
, 00 , FF , ED , 00 , FF , ED , 00 , FF , ED 
313 DOTO OO.FF.ED.OO.FF.ED.OB 
,FF,ED,00.FF,ED,00,FF,EO,00 - 
350 DATA 50, EO.EA, 15 ,£0,38,20 
,0A,E5,B1,D1,4B, A5,D1,B5,FD 

321 DATA A5,D2,1B.69,D4,B5 1 FE 
, AD, 86,02, 91 ,FD,A9, 00,91 ,D1 

322 DOTO 09,05,85,03,03,00,85 
, 02 , 06 , 02 , DO , FC , 06 , 03 , 00 , F4 

323 OATA 5B , 91 , Dl , 60 , 00, BF, ED 
, A9 , 08 , 85 , FC , A9, 00 , AB , 85, FB 
354 DATO 91,FB,C8,D0,FB,EG,FO 
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, A6 , FC , E0 , 28 , D0 , F3 , A2 , 00 , 80 
39 355 DATA 00 , C2, 30 , 00, 08 , E8 , D0 42 

, F7 , AS, 00 , A3, 00, AS, 85 , FB , 85 
DE 325 DATA FD , BD , 00 , C3 , B5 , FC . BD DD 

, 08, C3 , B5 , FE , Bl , FB , 91 , FD, CB 
0B 357 DATA D0,FS,E6,FC,E6,FE,A5 FD 

, FC , DD, 10 , C3 , D0 , EE, EB , E0 , 04 
8D 32B DATA D0, D8 , A5 , BA , AA, AB, 20 IB 

, BA , FF , A9 , 06 , A2 , 80 , A0 , CI , 20 
54 329 DATA BD , FF , A3, 01 , 85, 2B, A3 27 

, 08 , BS , 2C , A3 , 2B , A2 , 00 , A0 , 2E 
Bl 330 DATA 20, DB,FF,4C,0D, 08,00 0B 

, 11 , ED , 57 , 52, 49 , 54 , 45 , 52 , 00 
C9 331 DATA 7B,ED,0B,0B,00,00,3E 1A 

, 32, 30, 35 , 31 , 00 , 03, ED , A2, 00 
58 332 DATA A9 , 00 , A8 , 85 , FB , 85 , FD 85 

, BD , 40, 0B , B5 , FC, BD , 4B , 08, 85 
E5 333 DATA FE, Bl , FB , 91 , FD , C8, D0 9C 

, F9 , E5, FC, EB, FE , AS , FE, DD , 50 
38 334 DATA 0B, D0 , EE , E8 . E0 , 04 , DO GO 

, DB , 4C, 00 , CE , 00 , 0B , ED, IE, 15 
A2 335 DATA 11 , 09, 00 , 04 , ED , 40 , C7 BB 

, 90 , 2B , 00 , 04 , ED , 50 , DO , 94 , 30 
CE 33G DATA 00 , AC , ED , 28 , 90 , C7 , 40 05 

,00, 04, ED, 09, 11 ,15, IE, 00,04 
El 337 DATA ED, 30 , 94 , DO , 50, 00, FF EF 

, ED, 00, FF , ED, 00 , FF , ED , 00, EF 
DG 338 DATA ED, A9 , 01 , BD , 19, DO, AD BC 

.la.OO.CS.OO.FO.OD, A9, 17,8D 
21 339 DATA 11 , DO, A9, 00, 8D, 12, DO 43 

, 4C, 81 , EA , A3, IB , BD, 11 , DO , A9 
2B 340 DATA F9. BD , 12, D0 , AD , FF , CF A2 

, D0 , 03 , 20 , CA, C7 , A9 , 00 , BD , FF 
49 341 DATA 3F , 4C , D3 , C7 , EA , 05 , ED BF 

, 4C , 9D , C7 , 4C , 47 , C7 , 4C , 51 , C7 
F9 342 DATA 4C , 2F , C8, 4C , 29 , C8 , 78 F5 

, B5 , FA , 86 , FB , 20 , CA , C7 , 5B , 60 
A5 343 DATA BD, 33 , CD, 8E , 2F , CD, A9 60 

, 00 , 80 , C3 , CC, BD , C2 , CC . BD , CI 
BC 344 DATA CC , BD , E0 , CC , BD , D9 . CC 6B 

, BD , 0B , CD, 8D, OE , CC , BD , DO, CC 
90 345 DATA BD , F3 , CC, 8D , F7 , CC , 8D 3B 

, A7,CC,3B,7E,60.33,CD,B0,A2 
F4 346 DATA CC , A9 , 01 , BD . 37 , CD , BD AA 

, FE , CF, AD , 2B , CD , 09 , 70, BO , 2B 
DA 347 DATA CD, A9 , F3 , 8D, 2A . CD, A9 D2 

, 7F , 8D , 29 , CD , 60 , 85 , FA , BB , FB 
3A 348 OATA 20 , A9 , C7 , 59 , 4C , F0 , C7 89 

, 60 , 78 , A9 , IB , BD, 11 , 00 , A9 , 00 
DE 349 DATA BO , 14 , 03 , A3 , C7 , BO , IS BB 

, 03 , A2 , 00 , BE , 0E , DC , EB , BE , 1A 
EC 350 DATA 00, BE , 19 , D0 , EA , 05 , ED DE 

, 20, B5 , CC, 20 , E0, CA , 4C, BF, CC 
45 351 DATA 20 , 2F , CB , 4C , 31 , EA , 50 6D 

, ED . 60 , 78 , 20 , 34 , CB , 58 , 60 , A3 
9E 352 OATA 01 , 80 , 13 , DO , AD , FF , CF 24 
, FO, F5 , 20, 85 , CC , A2 , 7C, B5, 2E 

52 353 DATA 90 , BC , CC , EB , 10 , FB , 20 32 
, CB , CB , A2 , 7C , BD , BC , CC , 95 , 2E 

A8 354 DATA EB , 10 , FB , 20, 8F , CC , AD D3 

,33, CD, CD, A2,CC,D0, 13.A9.00 
C8 355 DATA BD , FE , CF , BD , 2A, CD, BD 34 

, 23, CD , AD, 28 , CD, 29 , OF , BD, 2B 
4A 356 DATA CD , A2, 00 , 20 , BB , CB , A2 4C 

, 07 , 20 , BB , CB , A2 , 72 , BD , 9A , CC 
9E 357 DATA 9D , 8E, 03 , EB, 10, F7 , AD 11 

, FE , CF , 00, 12 , A2 , 0E , 20 , BB , CB 
86 358 DATA A2 , 73, BD , Al , CC , 30 , 35 CC 

, D3 , EB , 10, F7 , 30, 12 , A2 , IS , AO 
DB 353 DATA 0E , 20 , BD , CB , A2 , 73 , BD A8 

, A8 , CC, 3D, 35 , D3 , EB , 10, F7 , A2 
DF 360 DATA 7C, BO, AC , CC , 3D , 33 , D3 OF 

, EB , 1 0 , F7 , 60 , BA , AB , BD , C7 , CC 
IB 361 OATA F0,08,A9, 00, 99,04, D4 94 

, 9D , C7 , CC , 60, EE , A3, CC , A2 , 00 
07 362 DATA AD,FE,CF,18,69,03,8D 9C 

, BO , CA , BC , 59 , CD , 84 , AC , 86 , AD 
35 363 DATA B3 , AB , CC , 18 , 7D , A4 , CC 24 

.SS.AB.CC.FE.EO.CC.BD.EO.CC 
89 364 DATA D3 , AC, CC , 30 , 10, BD, E4 A2 
, CC, IB , 69 , 01 , 29, 03, 3D , E4 , CC 

53 365 DATA A9, 01 , 9D, E0 , CC, B9, C9 BC 



, CC, IB , 69 , 01 , 99, C9 , CC , BD, 30 
366 DATA CD, B5, AA , BD, 2C , CD, 85 00 
, AB , AO , 00 , Bl , AA , 38 , E9 , 01 , C9 
3G7 DATA 14,B0,1D I 0A,A8,B9 1 7A B3 
, CD , BD , 38 , C9 , B9 , 7B , CD , BD , 39 
368 DATA C9,A0,01,B1,AA.A4,AC Dl 
,20,3A,CB,20,35,CC,4C, 1B.C9 
363 DATA A6 , AC , A4 , AD , BD , AB , CC 4E 
.DO.OS^C.EB.CS.BO.CS.CC.DO 

370 DATA C8,CC,30,0B,BD,C4,CC 6A 
, FO, 03, 20 , 20 , CC, BD , 0E , CD , 19 

371 OATA 79,0B,CD I 9O,0E,CD 1 90 El 
, 03 , FE , OF , CD , A4 , AD , 20 , E3 , CB 

372 DATA BO, AD, CC , FO, 35 , C3, 05 4B 
, 30 , OF , BS, E4 , CC , 23 , 01 , 00 , 22 

373 DATA BO, AO , CC, 3B, E9 , 05 , 10 E3 
, 14 , BD, C9 , CC , C9 , 02 . 90, 13 , BO 

374 DATA AB , CC , F0 , 05 , OD , C9 , CC IB 
, 30 , 09 , BD , AD , CC , AB , B9 . SC . CD 

375 DATA D0,03,BD, AA,CC.9D, 10 SA 
, CD , A4 , AO , BD , AE . CC , FO , 34 , C9 

376 DATA 02,D0,05,20,70,CC,4C 6B 
, E3, C3, C3 , 04 , 00, 00 , BD, OF , CD 

377 DATA 1B,7D,0B,CD,3D,0F,CD 32 
,4C, E3, C3.B9.E4, CC, 23,01 , DO 

378 OATA OF.BD.CS.CC.SD.OD.CD D3 
, BD , CB , CC , 3D , 0C , CD , 4C , E3 , C3 

373 DATA 20 , 63 , CC , A6 , AD , A4 , AC DC 

, DE , 34 , CD , BD, 34 , CD , F0 , 03 , 4C 
3B0 DATA 93.CA, A9.01 , 39 , C7 , CC 82 

, A3 , 00 , 33 , 0E , CD , 33 , CS , CC , BD 

381 DATA OI.CD.SS.ll.CO.BD.FB B0 

,CC, 99. 12, CO, BO. 00, CO ,99, OF 
3B2 DATA CD , AO , 00 , Bl , AA , F0 , 37 OA 

,C9, 80,90,39, 18, 7D, F0.CC.A2 

3B3 DATA 07,C9 1 BC,90,0G,E9,0C 31 

, CA , 4C , 21 , CA , E9 , 7F , OA , AB , B9 

384 OATA 62,CD,8D,S6,CD,B9,63 36 

, CD , BD, 57 , CD , E0 . 00 , FO , OA , 4E 
3B5 DATA 56 , CD , 6E , 57 , CD , CA , MC D6 

. 3B , CA , A6 . AD , 4C , 54 , CA , BD , 56 

386 DATA CD, 8D, 57 , CD , AD, 56 , CD 0B 
, A4 , AC , 99 , OD . CO , 99 . AB , CC , AD 

387 DATA 57 , CD , 99 , 0C , CD , 99 , A9 76 
, CC, A0 , 01 , Bl , A A , A4 , AC, 9D , 34 

388 DATA CD, 20 , 95 , CC , BD, 34 , CD EE 
, C9 , 63 , 00 , OF . B9 , A3 , CC, 99 , CG 

389 OATA CC,B9,AB,CC,39,C5,CC D4 
,4C, ll.CA.BD.FC.CC.SS.lO.CD 

330 DATA 33, AA , CC , BD . 34 , CD , C3 f5 
, 01 , 80, OB, 89, 10, CD, 29, FE, 99 

391 DATA 10, CD , A6 , AD , A5, AA, 3D 4B 
, 30 , CO , AS , AB . 90 , 2C , CD , EB , E0 

392 DATA 03 , BO , 03 , 4C . 09 , CB , AO 33 
, 00 , Bl , FA , 18 , 65 , FA , 08, CD , 30 

393 DATA 00,90,02,28,60,08,28 09 
, Bl , FA, 65, FB, CD, 2C,CD,D0,0F 

334 DATA A3 , 00 , BD , FF , CF , A2 , 60 Fl 
.AS.OO.SD.AC.CC.EB.IO.FA.BO 

335 DATA A2 , 7C , A3 , 01 , BD , 37 , CA FE 
, 9D, BB , CC, EB , 10 , FA , A5 , FA , 18 

395 OATA 63,04,BD,30,CO. A5.FB D2 
, G3, 00 , BD , 2C, CD , A2 , 7E , AO , 00 

337 DATA Bl , FA , IB , 6D , 30 , CD , 3D n~ 
, B3 , CC , 08 , CB , 28 , Bl , FA , GD , 2C 

33B DATA CO, 9D , AF , CC, CB , EB , 10 FF 
, EB , A9 , 01 , BD , FF , CF , A9 , 00 , BD 

399 DATA FE, CF, AA , 9D , Al , CC , ES S3 
, 10 , FA, 60 , 8D , 2B , CD, 60 , 90 , FC 

400 DATA CC, 60, 90,04, CD, 60, 9D 68 
, FB , CC, 60 , BD , 54 , CD, BD , EB , CC 

401 DATA DO.OB, A9,01,9D,EB,CC 3C 
, AO , 54 , CD , 9D , 3C , CD , DE , 3C , CD 

402 DATA BO,3C,CD,F0,0B,BD,44 4F 
, CO , B5 , AA , ED , 4B , CD , B5 , AB , 60 

403 DATA AB.OO.SD.EB.CC.eO.AS A2 
, AA , 3D , 44 , CD , AS , AB , 3D , 4B , CD 

404 DATA 60,BD,S4,C0,B0,EC,CC 26 
.DO.OB.AB.Ol.SD.EC.CC, AD , 54 

405 DATA CO , 9D, 40 , CO , OE , 40 , CD DO 
, BO , 40 , CD . F0 , 0B , BD , 4C , CD , B5 

406 DATA AA.BD.SO.CD.BS.AB.GO flE 



, A3 , 00 , 3D , EC , CC , 60 , AS , AA , 3D 
407 DATA 4C , CD , A5 , AB , 3D , 50 , CO 

, 60 , 9D, F0 , CC , 60 , 90 , 08 , CD , GO 
40B DATA 3D, A4,CC,60,9D.F4,CC 

, 60 , 3D, 00 , CD , 60, C3 , 64 , 30 , 07 
403 DATA 3B,E3,G4,BD,37,CA,60 

, 39 , AB , CC , GO , 93 , AC , CC , 60 , 39 

410 DATA AD.CC, 60,33, AE.CC, 60 
,39,C4,CC,60,99,CA,CC,60,99 

411 DATA C8,CC,50,BD,C9,CC,0D 
, CB , CC , 90 , F7, AD, A3 , CC, 29 , 07 

412 DATA 4A, F0, 1A.C9.01 , F0.4E 
, C3 , 03 , F0 , 4A , BD , A3, CC , 18 , 70 

413 DATA CA,CC,SD,0C,CD,BD,AB 
, CC, 69 , 00 , 4C , 1C, CC, BD , A3 , CC 

414 DATA SB.FO.CA.CC.SD.OC.CD 
, BD , AB , CC , E3 , 00 , 3D , 0D , CD , GO 

415 DATA CS, 01,00, ae.BD.CS, CC 
, DD , AB , CC , 30 , 1C , DO , 09 , BD , CG 

416 DATA CC.DO, A3,CC,90, 12, BD 
, A3 , CC , 18 , 73 , F4 , CC , 3D , A3 , CC 

417 OATA 30,03, FE,AB,CC,4C, 63 
, CC , BD , A3 , CC , 38 , F9 , F4 , CC , 9D 

418 DATA AS.CC.BO.OS.DE.AB.CC 
, 4C , G3 , CC , C9 , 03 , FO , EA , C9 , 04 

419 DATA F0 1 D4,G0 1 BD,A8,CC,3D 
,0D,CD,BD, AS,CC,9D,0C,CD,60 

420 DATA B9 , E4 , CC , 29 , 01 , D0 , EC 
, BD , AB , CC , 4A , 9D , 0D , CD , BD , A3 

421 DATA CC.6A,4C,6C,CC,AS,01 
, BD , 5B , CD , A3 , 00 , B5 , 01 , 60 , AD 

422 DATA 58 , CD , 85 , 01 , 60 , A5 , AA 
, IB, 63 , 02, B5 , AA, 30 , 02, E6 , AB 

423 OATA 60,00, 00, F6, 00, 04, ED 
,04,53.41 ,00, 04, ED, 27, 11,41 

424 DATA 00 , 04 , ED , 41 , B4 . 81 , 00 
, 10. ED, 06, 14, 00, 34, 26, 00, OF 

425 DATA OG , FF , 00 , 05 , ED , 07 , 00 
, OB , ED, 01 , 03, ED, 00 , 02 , 03, ED 

426 DATA 00 , 03 , ED , 01 , 00 , 05 , ED 
, 01 ,01 ,00,03, ED, 64 ,00,00, 2A 

427 DATA 2A, OE , 00, 41 , 41 , 81 , 00 
, 01 , 01 , 00 , 00 , IS , IF , 03, 00 , 96 

428 DATA 1E,00,00,S3,04.B4,04 
,41,13,2A,11 1 27,B4,01,41 1 1F 
423 OATA 2A,B4,41,00,00,B1,03 

, 0E , 00 , OA , EO , OF , 30 , 31 , 32 , 00 

430 OATA 72, 4A, 14,00,09, IB, 03 
,01 ,00,06, EO, OF, 00, 03, ED, 11 

431 DATA 00, 6A.0B, 10,00,90, 91 
, 32 , 00 . 2E , 06 , 84 , 00 , 30 , 31 , 91 

432 DATA 00,28,00,27,11,37,00 
,07,0E, 15,41 ,21 , 11 ,B1, 51.B3 

433 DATA 68,88,39,93,80,30,45 
, A5 , 30 , AF , 63 , B3 , D7 , C4 , E3 , D0 

434 DATA 33,DO,00,EA,25,FB,10 
, 2A , CB , 32 , CB , 2E , CB , B8 , CB , BC 

435 DATA CB.OS.ED.CF.CB.DS.CB 
, DF , CB , 36 , CB , DB , CB , B0 . CB , 84 

436 DATA CB , AC , CB , D7 , CB , 3A , CB 
, 66, CB , 71 , CB, 3D , CB , AB, CB, 03 

437 DATA B8,03,00,07,0E,15,0A 
, 0B , 28 , 64 , 14 , OB, 00 , 00 , 41 , 21 

43B DATA 1 1 , 81 , 00 , B2 , B7 , B7 , 00 
,02,00,03, ED, 14, IE, 24, 00, 64 

439 DATA 03 , ED , 00 , 14 , 0C , 34 , 00 
, 64 , 66 , 68 , 00 , 83 , 68 , 8B , 39 , 33 

440 DATA 80, 3C, 45, AS, 30, AF , 63 
, B9, D7 , C4 , E3, DO , 39, DO, 00 , EA 

441 DATA 25, FB. 10 , 00, 03, ED, 77 
, 00 , 15, ED , 20, SB , FF , 20 , 15 , FD 

442 DATA SA,50;60,CF,7A,A3,M 
,3A,B5,FD,A9,40,85,FE,FA,DA 

443 DATA A9, IB , SA , 80, 1 1 , D0 , BD 
, 1 8 , DO , 20 , 60 , CF , 20 , 50 , CF , 20 

444 DATA GO , CF, A9 , CB, BD, 16 , 00 
, 7B , 5A , A9 , OB , BD , 20 , DO , A9 , 00 

445 DATA 8D , 21 , DO , A2 , 90 , EA , EA 
, FA , 20 , 38 , C7 , DA , 20 , 60 , CF , 7A 

445 DATA 7A , A9 , 01 , BD , 86 . 02 , A3 
, 7E , BD , 7B , C7 , A3 , F6 , BD , 23 , 03 
447 DATA 7A , SB , 20 , 60 , CF , 20 , GO 
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.CF, 
F3 448 
.FD, 
DE 449 
,0B, 
91 450 
,8D, 
EB 451 
,20. 
452 
,09. 
453 

, 00. 

454 
.EB, 
71 4S5 

,20, 
CC 456 
.DO. 
86 457 

.12, 
IF 458 

.CB, 
45 459 

,20. 
FC 460 
,60, 



AA 
02 
52 



461 
.69, 
462 
,20, 
463 
,66, 
464 
.20, 
465 
,B9, 
466 
.45, 
4G7 

,1F, 
C2 46B 

.00. 



92 
03 
BD 
FE 
12 
3B 
31 



07 , 60 , 3ft , 03 , ED , A9 , FF . 85 
DfiTft 00,20,2E,CF,A0,00.B1 
C9 , FF , D0 , 0B , ftB „ 20 , BD , 69 
DATft CF^C^O.CF.CS.FE.DO 
A9, 16,BD,B9,CF,4C,20,CF 
DATA C3,FD,DA,D0,0B, A9.0C 
B9 , CF , 4C , 20 , CF , C9, FC , D0 
DATA 09, A9, 02,80, 89, CF.4C 
CF , 7A , C9 , FB , D0 , 05 „ A9 , 01 
DATA 4C,61 1 CF,C9,FA,D0 1 05 
05 , 4C , E 1 , CF , C9 „ F9 , 5A , D0 
DATA 05, A3, 19,4C,G1,CF,C9 
D0 , 5D , 3A , EE , BC , CF , A9 , F8 
DATA BD , 00 , C0 , 09 , 00 , AO , A8 
D0, FD , CB , D0 , FO , EE , 00, C0 
DATA AO,00,C0,D0,FB,A9,93 
D2 , FF , 4C , 03 , CE , D0, F0, EE 
DATA D7.CE, AD . D7 , CE, C9 , 30 
EG , 88, 5A , D0 , D8, 7B, 3A, A3 
DATA FF,8D,0E,D4,A9,81,8D 
D4 , 4C , 00 , CE , 65 , 03 , A0 , 00 
DATA B4,02,AD,1B,D4,91,02 
D0 , F8 , E6 , 03 , A5 , 03 , C9 , CF 
DATA D0,F0,6C,1B,CF,E2,FC 
D2 , FF , 20 , 26 , CF, 4C, 67 , CE 
DATA 7A,E6,FD,D0,02,E6 1 FE 
3B , 20, OA , E5 , DA , Bl , Dl , 48 
DATA 05,01,85,02,05,02,18 
D4 , B5, 03, AD , BE , 02 , 91 , 02 

DATA Ag.oo.gi.Di.og.oo.BD 

00 , AE , 89 , CF , CA , FO , 0B , AD 
DATA 12 1 D0,D0,FB,4C,52,CF 
91 , Dl , 60, BD, BB , CF, FO , OD 
OOTA B9,CF,8D,8A,CF,3A,A9 
BD , B9 , CF , 20 , 2E, CF , CE , 80 
DATA CF.DO.FB.AD.BA.CF.BD 
CF , AD , BC , CF , 00 , 03, 4C , 20 
DATA CF, 70,60, 20,20,00,1c 
00 , CA , CO , 00 , 07 , ED , AC , 00 
DATA GG,ED,01,A2,00.BD,F1 
3D, 10,01 , EB, D0.F7, A2.34 
DATA BD.SB.BO.SD.OO.OS.EB 
F7 , EA , EA , A2 , FF , 9A , A9 , 00 



01 469 DATA B5 , BD , 38 , E9 , 01 , 85 , FE , 01 , Bl , FC, 91 , FE , 20 , 3D , 01 , CA 

,O9,DO,85,2E,E9,00,B5,FF,O9 OF 491 DATA DO „ FB , FO, 05 , 91 , FE , 20 

6C 470 DATA AE,BS,FC,A9,1F,B5,FD , 3D , 01 , A6 , FC, CA , 86 , FC , E0 , FF 

, AD,21,D0 1 8S,FB,4C I 52,01,0O 4A 492 OOTA D0 , 02 , CG , FO , AS , FE , C9 

C3 471 DATA 07, EB, 39, OB, 00,00,97 , IF , A5 , FF , E9 , 08 , B0 , CB , AS , FB 

,34,33,2C 1 30 1 31,3A,97.34.34 02 493 DOTO BD , 20 , DO , 09 , 37 , 85 , 01 

IE 472 DATO 2C , 36 , 3A , 97 , 34 , 35 , 2C , 20 , 60 , AG, 20 , BE . AG , 02, IF , BD 

,30,3A,97 1 34, 36, 2C, 31, 33.3A AD 494 DATO 10, 01 , 9D , 00, 08, CO , DO 

10 473 DATA 97 , 49 , CG , FC , AS , FC , C9 , F7 , 09 , EB , 4C , 34 , 03 , 4C, OE , A7 

,FF,D0,02,CG,FD,6B,B0,48,OD 17 495 DATA EE , EE , EE , EE , EE , EE , EE 

14 474 DATA 20,00,49,03,80,20,00 , EE , EE , EE , EE , EE , EE , EE , EE , EE 

,CG.FE,O5,FE,C3,FF,D0,02 1 CG 16 49G DATA EE, EE , EE , EE , EE , EE , EE 

AD 475 DATA FF , 5B , 50 , AO , 00 , Bl , FC , EE , EE . EE , EE , EE , EE , EE , EE , EE 

, CS , ED , 00 , IB , EA , 03 , EB, 20, 30 7B 497 DATA A9 , 00 , 08 , BS , FB, 85, FD 

90 47G DOTA 01 , Bl , FC , AA, 20, 30 , 01 , 09 , BO , 85 , FC , 09 , 0B , 85 , FE , Bl 

.Bl.FC.Bl.FE.BO.SD.Ol.CA.DO B5 49B DATA FB , 9 1 , FD , C8 , 00 , F9 , EG 

09 477 OOTA FB.FO.OS.Sl.FE^O.SD , FC , E6 , FE , AS , FC , C9 , A0 , DO , EF 

, 01 , 06 , FC, CA , B6 , FC , E0 , FF , DO DF 493 DATO AS , BA , AA , AB , 20 „ BA , FF 

CE 478 DATA 02 , C6 , FD, A5 , FE , C9, IF , 09, 0D, 02 , 8C, A0, 9C , 20 , BD , FF 

,OS,FF,E9,0B,B0.C8,OS,FB,8D 00 500 DOTO A9, 01 , 85 , 29 , A9 , 08 , 85 

CD 479 DATA 20 , D0 , A9 , 37 , 85 , 01 , 20 , BC , A9 , 2B , A2 , 20 , AO , 24 , 20 , DB 

,G0,A6,20,BE.AS,A2,1F,BD,10 3D 501 DATA FF, 4C , GG , FE , EE , EE , EE 

CC 480 DATO 01 , 9D , 00 , OB , CA , DO , F7 , EE , EE , EE , EE , EE , 4C , 45 , 54 , 54 

,A9,ED,4C,34,03,4C,AE,A7 1 EE 0D 502 DATA 45,52,20,57,52,49,54 

A3 481 DOTO 02, 00 , BD , 82, 23, 90 , 10 , 45 , 52 , EE , EE , EE, EE, EE , EE , EE 

1 01,EB,D0,F7,A2,34,BD,E9,23 C2 503 : 

84 482 DOTA 9D , 00 , 03 , EB , DO , F7 , EA C3 504 ; 

, EA, 02 , FF , 9A, A9 , 90 , 85, 2D , 38 FA 505 

4C 4B3 DOTA E9 , 01 , BS , FE , A9 , BG, 85 .... ....... 

^E.EB.OO.BS.FF.Ag.SF.BS.FC FB 506 : 
BE 484 DATA A9 , 23 , BS , FD , OD, 21 , DO t 

.BS.FB^C.SB.Ol.OO.OO.OO.OO Dl 507 : LETTER WRITER BY LE 

C0 485 DATA 00 , 00 , 00 , 19 , 0B , 0A , 00 S ALLAN 

,97, 35, 33, 32,38, 30, 2C, 31, 35 01 508 : 
2F 48G DOTA 3A „ 97 , 35 , 33, 32 , 38 . 31 : 

,2C, 31, 32,00,27,08,0b, 00, 99 FF 509 : BB ATKINSON DRIUE NEW 

AD 487 DATA C7 , 28 , 48 , CG , FC , AS , FC PORT IW : 

, CB , FF , DO, 02 , C6 , FD , EB , GO , 48 FF 510 : 
FE 4B8 DATA 00,20,00,40,03,80,20 

.DO.CG.FE.OS.FE.CS.FF.DO.OB 48 511 ; : ::: i : i : i 

C7 489 DATO CG , FF , 68 , 60, AO , 00 , Bl ::::::::::: 

, FC, C9, EB , D0 , 18, EA , EA , EA , 20 
BB 490 DOTA 30 , 01 , Bl , FC , AA , 20 , 30 



IIUVLL MAt IW BLI1U SI UL I I Ul\ , Ul\ IHUtfcU 

ahv form or communication, to a friend 

OR FELLOM 64 USER BV PR0UZDZH8 A MU6ZCAL 
ACCOMPANIMENT TO A TELE -TEX TYPE FORMAT. 
SIMPLY TYPE JU YOUR LETTER FROM THE 
KEYBOARD US IMS ALL NORMAL FRIMT COMMANDS 
TO MARE ALTERAT IONS OR EMPHASIS FARTS OF 
TEXT Mi DIFFERENT TEXT COLOURS. 
ZH TACT BY EXPERIMENTATION QUITS 
PLEAS I HO RESULTS CAM BC ACHZEUEO; THE 
ROUTINE CAM ALSO BE USED TO DRAM OR 
PROVIDE SIMPLE ANIMATION SEQUENCES . 
NHEHI 
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Red Boxes 

Now there's a home control system available for the 
C64, which will switch on the kettle and the telly or even 

warn of intruders. 

By Mycroftt Appleby 



Home control has always been 
promoted as one of the major uses of 
computers in the coming years. 
However, in the past home control 
systems were expensive, difficult to 
use, and were only available on micros 
with good, complex interfacing 
systems like the BBC Micro. More 
common computers like the 
Commodore 64 were not really used at 
all. One unbuffered user port that 
doubled as an RS232, and an obscure 
custom serial system, isn't really the 
stuff that interfacing dreams are made 
of. 

Finally, there is now on the market 
an easy to use home control system 
that is available across a range of 
micros including the Commodore 64. 
The starter pack for Red Boxes 
comprises the main controller — 
called 'Red Leader', and two control 
units — an infra-red detector (red two) 
and a plug actuator (red one). The 
concept behind the Red Boxes is the 
controller unit 'talking* to all the other 
units via a modulated serial link via the 
mains. 

Red Leader is a computer in itself. 
Comprising a 6502 derivative 
processor just like the C64,8KofRAM. 
and a BBC-like control Basic. The 
Commodore 64 connects to this and is 
used as a terminal. The way this is done 
is extremely clever. A wire is connected 
on the C64. Press 'Run/Stop' and the 
Red Leader behaves just like a cassette 
player, sending cassette-type signals to 
the Commodore 64. 



After a short time the terminal 
program is loaded into the computer 
and the link between the Red Leader 
and the Commodore 64 turns into a 
proper two-way serial link. You will 
then drop into the control program 
mode. 

This mode is the simplest operating 
method on the Red Boxes system (the 
other being Red Basic, but more of 
that later). You are presented with a 
menu where you can log-on devices 
(i.e. tell Red Leader that they exist) 
type in their code addresses, turn them 
on or off and set them up to turn on or 
off at specific times. You can even 
relate the input of one to the output of 
another so that a movement on the 
infra-red detector will activate an 
alarm for instance. 

This program, whilst being 
extremely simple, is also quite 
powerful and lets you perform all the 
major actions that you would want to 
in a quick and easy manner. However 
for complex, multi-unit, interaction 
you need to get down to some planning 
and programming. For this you need 
to use Red Basic and probably need to 
get hold of the Projects Manual (good 
value at £9). 

Documentation 

The manual supplied gives you some 
simple information on the Basic, but is 
really aimed at tbe inexperienced user 
so goes into more detail about the 
menu program. The Projects Manual 



on the other hand, is one of the better 
tomes that I have read. Going into 
enough detail for the experienced 
programmer out to do something 
really flashy, or the beginner who is au 
fait with Commodore Basic and wants 
to get down to using Red Basic. 

If you have ever used a BBC micro 
you will be immediately used to Red 
Basic as Red Basic is a subset of BBC 
Basic, with a lot of extra commands 
added to handle the control aspect of 
the system. If you think that Red Basic 
being the same as BBC Basic is a little 
strange, then you won't when you hear 
about the Founder of General 
Information Systems (the people who 
make Red Boxes). Chris Curry (for it 
is he) started Acorn many years ago 
and this is one of the first projects that 
he has embarked on since the Acorn 
shake up. 

As well as most of the BBC Basic 
commands and instructions — which 
includes most of the structured 
programming aids (repeat, gosub 
name, long variable names etc.) there 
are commands to log-on devices and 
manipulate them. As this Basic is a lot 
more advanced than the Commodore 
64 Basic, you should have no trouble at 
all in telling units to do whatever you 
want, especially with the real-time 
commands. These are commands that 
are very similar to some commands on 
the Amstrad. Sections of program are 
executed when an external device 
instructs them. So if the timer section 
of your program is controlling the 
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heating and a burglar trips the infra- 
red motion detector then the 'alarm' 
section of your program can be 
activated. 

8K may not sound like a lot, but try 
and think of the last time that you 
wrote a program that was actually 8K 
in length. Remember, you don't have 
to worry about screen or colour 
memory, or sprites, or sound. The 
Commodore 64 handles all of that. 
And if Basic is a bit tight you can 
always switch to machine code. 

The Red Leader uses a 6502 
processor, and you can program it in 
machine code by pokeing code into 
memory and then executing it. The 
Projects manual carrys a list of 
operating system functions which are 
very similar in a lot of ways to the 
Commodore Kernal system. The Basic 
has the same memory management 
aids as the original BBC Basic with 
pseudo-variables like Page and Top to 
indicate when the Basic program is 
going to sit, and Lomem and Himem 
to reserve space for the machine code 
area. The operating system and 
memory areas are also very similar to 
the BBC. even down to where the 
system memory ends. 

The Basic can also save any 
programs written under it to a tape 
connected to the Commodore 64. To 
do this, the Red Leader first transfers 
the contents of its memory to the C64. 
You must then disconnect Red Leader 
and connect up a tape recorder, and 
write to tape. Then re-connect 
everything up. 

The main plugs of this system is 
that when you have a program 
debugged and working to your satis- 
faction, you can unplug the 
Commodore 64 from Red Leader 
completely and use it for something 
else or whatever. Yet, Red Leader will 
just sit there executing your program 
forever. However, you can leave your 
Commodore 64 connected if you want 
to — if you need to see information 
displayed on the screen for instance — 
though the power consumption over a 
period of time would be offputting. 
The Red Leader on its own uses up 
very little power, and it is feasible lo 
leave it switched on all the time. 

Reds One and Two 

The two units supplied with the starter 
pack are Red One and Red Two 
(sounds a bit like something out of 
Apocalypse Now). Red One is the 



actuator. This is a unit that plugs into 
the mains at one end and then has a 
mains socket at the other. Anything 
you like can be connected to this and 
turned on and off from Red Leader. 
There is also a manual override on the 
unit to toggle it on and off as you see 
fit. An LED on the box tells you 
whether it is on or off. 

Red Two is an infra-red motion 
detector. One end plugs into the mains 
(as usual) and at the other end is a 
small box about half the size of Red 
One and Red Leader. In this is a large 
window. If anything that is at a 
different temperature than the 
surrounding air moves within 16 feet 
of it then a signal is sent back to Red 
Leader. 

All three units come with wall 
mounting brackets with all screws and 
Rawlplugs, though they don't need to 
be wall mounted, it is excellent that 
these are included. The cables are also 
very long, over six feet in most cases. 
This is just about the right length. 
Usually on systems such as these the 
cables are not quite long enough. I 
think that they got it right this time. 

In the near future GIS will be 
releasing an alarm unit and an analog 
input unit. These will allow you to 
build up an alarm system more easily 
or control a thermostat for heating. 
Next in line are temperature probes 
and an RS232 link. 

This last unit will allow your 
computer to talk to a printer in 
another room, or even another 



building, by sending its information 
down the mains line. This could also be 
used in networking computers in a 
simple and easy manner. 

If anyone is worrying about the 
mains system, don't. It is perfectly safe 
and very well worked out. Each unit 
has its own unique serial number and 
the Red Leader has to know what it is. 
So whilst you could control your next 
door neighbour's heating system, 
you'd have to know his encryption 
code first. However, if you wanted to 
communicate with a friend down the 
road, as long as you were on the same 
local ring main, and within a few 
hundred yards, you could do it. 

Verdict 

On the whole this is a brilliant system. 
One of my main interests in computers 
is in the field of real event control. And 
this is the easiest to use, safest, and 
most well thought out system that I 
have ever seen. This only obstacles in 
its path are public resistance to this 
sort of thing, and the price which, 
though low for a control system, is 
still high for the average Commodore 
owner. I will watch this with interest. 

Touchline 

Company: General 1 nfo rmation 
Systems, 1 White Hart Yard. London 
SEI INX. Price: £129 (starter pack). 
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Letters 

Your opinions are what counts. Let us know how you 
feel about anything connected with Commodore 

computers. 



Pat on the Back 

M y I congratulate you on the 
new layout and style of Your 
Commothrc. It is a great improvement. 
I am glad to sec you have stayed away 
from the craze in other magazines for 
catering for games players at the 
expense of the rest of us. The contents 
seem to me now to be just about right. 
The magazine is well laid out, with a 
good clear typeface and the lypc-in 
listings are much clearer. 

There is only one fault. Did your 
proof reader once work for The 
Guardian? 1 ask this as I have spotted a 
number of typographical errors 
throughout the magazine. 

Your Commodore must now go to 
the lop of the class for getting the 
formula right. I buy most magazines 
for the Commodore including some 
American and Canadian ones. Your 
Commodore is now the best for lay out 
the content. 

The free tape has gone into my 
collection of utilities. I already had 
most of the utilities but not in two such 
useful programs. I will be using them 
often. 

As an ancient in my mid-forties. 1 
find using my computer for letter 
writing and working on a novel (for 
enjoyment not for publication) very 
relaxing after a hard days work on the 
roads as a council worker. Keep up the 
good work. 

David Peacock, Fleetwood 

Thank you for your all loo well deserved 
praise. David (welt, why be modes/?). 
Our proof reader has been soundly 
whipped and demoted to lea lady until 
well time as she sees the error of her 
ways! 
Ed. 



Labour of Love 

Hax'mg recently received my copy 
of Tpur Commodore January '87, 1 was 
interested in an article by Stuart Cooke 
on Fault Finding. I am sure that a lot 
of readers will find it very helpful. 

ll wasd not long after purchasing 
my first computer that I came up 
against a problem which 1 found very 
frustrating. It was the difficulty of 
typing in listings without making 
mistakes. Although I can type about 
35 words per minute when writing a 
letter, it is quite a different problem 
trying to read the listingand typeat the 
same time. I have to see the keys and 
see where my fingers are going. Thus 
when constantly having to stop and 
read the listing, then remember it. the 
task could be quite infuriating. 

After giving the matter some 
thought I devised a method that has 
worked perfectly for myself, and 
perhaps it may be of use to others. 

1 record the whole program on a 
tape recorder at such a speed that when 
played back, it allows me to sit 
comfortable and type merrily away 
without having to take my eyes off the 
keyboard. If a foot switch is inserted in 
the control line for stop and start of the 
recorder it is possible to stop at once 
correct the mistake, or if the recording 
has got a little ahead of your typing 
catch up before operating the foot 
switch once more. 

It does take time to record the 
listing, but the elimination of constant 
mistakes in typing and most of alt the 
frustration of continually correcting 
them, has been a great boon. 

I hope that this suggestion will be 
of value to other readers. 
Flight Lieutenant C.Lee RAF (refd) 
llarlepool. 



If any other readers have ingenious time 
saving ideas, perhaps they would like to 
pass on their pearls of wisdom for the 
enlightenment of the masses. 
Ed. 

Disillusioned 

Prefer to the letter from H.Jenkins in 
your January issue. I am afraid that I 
do not share his enthusiasm for the 
CI6/Plus/4 User Club. 

Having paid up subscription in 
mid-November, I am still waiting for 
the so called 'magazine' for November. 
December and January. *20 User* did 
appear in August. September and 
October as very poor 8" X 6" 
pamphlets. 

Unfortunately, this is not the first 
time I have lost out on clubs who start 
in a blaze of enthusiasm and disappear 
within a month or so. My experience is 
probably shared by hundreds of other 
computer owners whose eagerness is 
b I u n ted by be i n g r i pped off i n a s i m ila r 
fashion. 

I can only suggest that your readers 
think twice before parting with their 
cash, particularly if the publication is 
not available at a newsagent like your 
own magazine. 
David Jackson, Luton 

We w ould like to recommend to readers 
that they check out the reputation of 
computer clubs as far as possible before 
parting w ith any money. Ij you have any 
reason at all to doubt the reliability of a 
club then don 't send any money. ICPUG 
is probably the most well known 
Commodore club and they may be able 
to give you information as to specific 
groups or clubs which they have checked 
out themselves. Contact: ICPUG, Ml 
Hrancaster Road. Newbury Park. 
Uford, Essex IG2 7EP 
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Double Print 

If you want to attract someone's attention to something, 
then the bigger the better. This utility allows you to use 
double height characters on a C64. 

By Bruce Durant 



hen printing text on the screen 
of a Commodore 64 you are normally 
stuck with the standard small size 
character set. Should you require to 
attract someone's attention to a piece 
of text then you can change the colour, 

reverse it etc. 

This program, for the C64. makes 
it possible to highlight your text with 
double si/e characters ( I6X|6> adding 
a new dimension to your text displays. 

The program is written entirely in 
machine code. The version printed 
here is presented in the form of a Basic 
loader which POKEsihe machine code 
and the new character set into 
memory. 

Also printed here is a demon- 
stration program which is automatic- 
ally loaded by the machine code 
loader. 
In Use 

This program makes it possible to have 
both the new expanded character set 
and the normal C64 character set on 
screen at any one time. Switching 
between the two character sets is 
extremely easy. Insert a CONTROL-D 
character into a print statement and 
the text will appear in double size 
print. A CONTROL-N character will 
return things to normal. The demon- 
stration program makes this a little 
clearer. 

The machine code program has 
lour sections. 

a) A machine code routine that turns 
off the interrupts, wedges in the new 
vectors for the double height program 
and moves the new character set from 
$0800 to SI 000. 

b) The new interrupt routine. This 
looks for raster interrupts at pre- 
defined lines that correspond to the 
text lines. When the interrupt occurs 
the character set and next raster line 
are set. 



c) The new print routine. This first 
establishes that output is to the screen, 
then it fixes the character set and 
outputs using the C64's KKRNAl. 
print routine. 

d) The new character set. This is 
initiallv stored at SC200 to SCA00 



until moved by routine (a). 

The whole program can be saved as 
a machine code routine from SCOOO to 
$CA00 provided that any program 
that uses it moves the start of Basic up 
to $1000. Use SYS 49152 to start the 
program. 



PROGRAM: DBLPRINT LOADER 



85 0 REM 
BE 1 REM • 



IB 



CB 2 REM • 

OER 
SC 3 REM • 



DOUBLE PRINT LOfl 91 
27 

E2 

SB 4 REM • COPYRIGHT B.R.DURAN 

T 19B6 • 70 
8A S REM • SF 



3F 6 REM 



92 10 POKE532B0,Q:POKE532B1,0:P 
R I NT " C CLR , CYAN 3 " ; : PR I NTTAB C 1 
G ) "DOUBLE PRINT LOADER" 

7E 20 PRINT; PRINT" RESETS START 
OF BASIC TO S1000 S THEN" 

DB 30 PRINT "AUTO LOADS 8 RUNS B 
OTH DOUBLE PRINT 8CSPC3DTHE 
MAIN PROGRAM. " 

41 40 PRINT" THE MAIN PROGRAM S 
HOULD SET THE SCREEN" 

51 50 PRINT-COLOURS S 'SYS4S1S2 
• IN ITS 1ST LINE." 

B0 B0 PRINT" THIS TEXT CAN BE D 
ELETED OR MODIFIED TOTASTE . " 



92 



21 
43 

CI 

21 

CB 

D9 

4B 

61 
BF 



70 PRINT" TO U5E DOUBLE PRIN 37 
T EITHER INSERT A" 
0F B0 PRINT"CCTRL/D3 IN THE PRI 

NT STRING OR CHPSC4) . " ; BB 
56 90 PRINT" TO SWITCH BACK USE 

CCTRL/N] OR CHRSC14J0R CHRS 27 
C142) . " 

B2 100 PRINT" WHEN LOADED THE M 2 fl 

A IN M/C ROUTINE LIES 0SC000 

TO SC200. "; CG 
04 110 PRINT "THE NEW CHARACTER 

SET 1ST0CCUPIE5 SC20O TO SCA Dr 

00. WHEN ACTIUATED"; 
7A 120 PRINT" IT IS MDUED TO S 27 

0B0O TO S1000. " 
BB 130 PRINT " A PROGRAM USING D 

DUBLE PRINT SHOULD BE IN 2 P C3 

ARTS 

CA 140 PRINT" 1. LOADER TO RESET 



BASIC S LOAD M/COOE " 
150 PRINT"CSPC33DATA THEN LO 
AD S PUN PART2":PRINT" 2. MAI 
N PROGRAM " 

1S0 PRINTTAB(B3"CC025J" 

170 PRINTTABCBVCRUSON3PRE5S 

ANY KEY TO CONTINUE" 
180 GETAS: I FAS-" "THEN1B0 

190 REM LOAD M/CODF 
200 GOSUB300 

210 printtabcb>"cruson:press 
any key to continue" 
220 getas: ifas-""then220 
230 print"eclr, black]": rem c 
lear s black screen 
240 rem setup basic s keyboa 
rd buffer 

250 poke44,16:poke4096,0:pok 
e631 , 131 : p0ke632, 13: p0ke19b , 

2 

252 REM IF USING DI5K CHANGE 
ABOUE LINE TO 

253 REM POKE44,16:PDKE4096,0 
: LOAD "DBL PRINT SAMPLE " , B 

254 REM THEN RUN THIS PROGRA 
M WHEN LOADED 

260 NEW: END 

300 REM M/CDDE DATA LOADER 6 

ERROR TRAP 
310 PRINT'TXLH , CYAN] " ; :PRINT 
TABC10)"DOUBLE PRINT LOADER" 

: PRINT 

320 PRINT"CSPCB]DATA LOADER 

& ERROR TRAP": PRINT 

330 PRINT"C5PCS]PLEASE WAIT 

FDR M/CDDE TO LOAD": PR I NT 

340 PR1NT"CSPCB]LEAUE PLAY D 

N TAPE DEPRESSED" : PRINT 

350 READSA : READER : READLN : REA 

DIN 

3B0 FORN-SATOEASTEP1B: T-0: FD 
RI-0TO1S 

370 IFN+I>EATHENI-15:GOTO390 

3B0 READP:POKEN*I,P:T-T*P 
390 NEXTI :READP: IFT<>PTHENPR 
I NT "ERROR IN LINE"LN: END 
400 LN-LN*IN: NEXTN: PR INT "FIN 
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1SHED LOADING" : RETURN 
IE 500 REM DBLFRINT n/CODE 
DE S01 DATA 431S5, 51712, 505, 
1 

CC 502 DATA 120,169, 157, I'll, 13, 

220, 163, 1, 141, 26, 20B, 141 , IB, 

203,163,255, 2126 
BB 503 DATA 133,251,173,17,203, 

Ml , 127, 141, 17 ,203, 163, 125, 14 

1,20,3,169, 1343 
62 504 DATA 132,141,21,3,163,13 

7, 141, 3B, 3. 163, 192, 141,33,3, 

163,0, 1618 
02 505 DATA 133,30,163,202,133, 

91, 169,0, 133,95, 169, 194, 133, 

36,163,0, 1376 
FB 505 DATA 133,86,163,16,133,8 

9 , 32 , 191 , 163 , 88 , 96 , 13 , 19 , 21 , 

21,21, 1239 
C5 507 DATA 19,19,13,13,19,19,1 

9, 19, 19, 19,19, 19,21,23,23.23 
, 318 

3B SOB DATA 23,21,21,21,58,66.7 
4 , B2 . 30 , SB . 106 ,114, 122 . 130 , 1 
3B.14S. 1310 
CS 503 DATA 154,162,170,178,186 
, 194 , 202 , 210 , 21B , 256 , 234 , 242 
,1,173,55,208, 27B3 
CA 510 DATA 141,25,208,41,1,240 
, 20 , 230 ,251, 166 , 251 , 183 , 7S . 1 
32,141,24, 2195 
EA 511 DATA 20B, 1B9, 100,132, 141 
, 18 , 208 , 224 , 24 , 540 ,3,76, 188 , 
254,153,255, 24B3 
42 512 DATA 133,251,76,43,234,6 

4,0,0,0,0,0,0,0,0,0,0, B07 
D5 513 DATA 0,0,0,0,0,31,32,33, 
34 , 35 , 21 9 , 250 , 55 1 , 222 , 223 , 0 , 
1570 

4F 514 DATA 0,0,0,0,195,72,165, 

154 , 201 , 3 , 240 , 3 , 76 , 21 3 , 24 1 , 1 

04, 1664 
D6 SIS DATA 133,215,72,138,72,1 

52,72, 166,215,164,214. 138,41 

,127,201,32, 2152 
OB 516 DATA 175,58,173,135,2,10 
. 10 , 41 . 240, 254 , 147 , 208 . 23 , 16 

0,0,132, 1740 
D2 517 DATA 211,132,214,3,5,153 
,75, 132,200, 132, 2S, 144,248, 1 

38,32,172, 2142 
52 51B DATA 133,76,168,230,224, 

14 , 240 , 235 , 224 , 142 . 208 .4.3,7 
,208,223, 2411 
A3 513 DATA 224,4,208,4,3,3,20b 
, 221 , 224 , 13 , 208 , 22S , 185 , 75 , 1 

92,41, 2044 
DB 520 DATA 4 , 20B , 21B , 224 , 13 , 50 

0 , G , 13B , 32 , 172 , 133 , 208 , 209 , 1 

65,215,201, 2413 
95 521 DATA 84,144,21,201,91,14 

4,55.501, 191 , 178.2, 105,96, 19 

7,192,144, 1994 
2E 522 DATA 4,201,219,144,11,76 
, 168,230,41,31, 16B, 185, 165. 1 

92,240,245, 2320 
6A 523 DATA 72,169,0,133,133,16 

4,211,192,39,144,8,169.13,32 
,172,133, 1910 
2E 524 DATA 32,172,133,166,214, 

224.24, 144, 10, 163,17,32, 172, 

193.163,145, 2076 
3E S55 DATA 35,52,531,104,35,15 

8, 193,56,233,32,133.213,166, 

214,164,211, 2136 
FB 526 DATA 192,40,46,8,160,38, 

32, 153, 133,78, 188,230, 138, 13 

6,232,32, 1874 
FE 527 DATA 153,133,169,145,133 
,215,76,29,231 ,32. 12,229, 185 
,21S,32.172. 5201 
B2 528 DATA 193,165,199,73,1,13 

3, 139, 165, 21S, 76, 172, 193,72, 



41,157,501, 555S 
9E 523 DATA 19,240,60,165,214,2 

01,24, 144,54, 185, SIB, 9, 158. 1 

33,21B,1B5, 2157 
3B 530 DATA 217,41,127,133,217, 

165,241,9,128,133.241,104,32 

,22,531,72, 2113 
4F 531 DATA 165,217,16,19,136,7 

2, 162, 1, 183,75, 132 , 202 , 157 , 7 

5,192,232, 2104 
72 532 DATA 232,224,25,209,243, 

104, 170,165,217,3, 12B, 133,21 

7,104,96,104, 2379 

71 533 DATA 32,22,231,96,0,0,0, 
234 , 1 , 234 , 1 , 234 , 227 , 23B , 234 , 
72, 1856 

22 534 DATA 0,0,0,0,0,0,0,0,0,0 

,0,0,0,7,12,24, 43 
9F 535 DATA 24,24,24,24,24,27,2 

B, 54, 0.0,0, 0,0,3,6, 12, 220 
OF S36 DATA 0,0,0,0,0,7,12,54,0 

,0,0,0,0,7,12,24, B6 
BF 537 DATA 1.3,3,3,3,15,3,3,0. 

0,0.0,0,7,12,24, 77 
78 538 DATA 12,12,12,12,12,13.1 

4,12,0,0,1,1,0,1,1,1, 104 
0A 539 DATA 0,0,0,0,0,0,0,0,6,6 

,6,6,6,6,7,6, 49 . 
26 540 DATA 12,12,12,12,15,12,1 

2,12,0,0,0,0.0,110,49,49, 30 

4 

F8 541 DATA 0.0,0,0,0.13,14,12, 

0.0,0,0,0,3,6,12. 60 
AB 542 DATA 0,0,0,0,0,13,14,12, 

0,0,0,0,0,7,12,24, B2 
7E 543 DATn 0,0,0,0,0,13,14,12, 

0.0,0,0,0,7,12,12, 70 
04 S44 DATA 0.6,6,31,5,5,6,6,0, 

0,0,0,0, 12, 12, 12, 103 
SE 54S DATA 0,0,0,0,0,24.24,12, 

0,0,0,0,0,36,37,39, 352 
9D 546 DATA 0,0,0,0,0,12,6,3,0, 

0.0.0, 0,B, 12,4, 45 
5E 547 DATA 0,0,0,0,0,15,0,0,3, 

12 , 24 , 24 , 24 , 24 , 27 , 30 , 183 

72 54B DATA 1,3,5,1,1,1,1,1,3,1 
2, B, 0,0, 0,0, 3, 40 

03 543 DATA 7,8,0,0,0,3,0,0,0,0 
,0,1,3,4,6,12, 44 

04 550 DATA 0,0,0,0.0,0,0.0,48, 
48,115.152,0,0,0,0. 354 

90 551 DATA 24,24,49,224,0,0,0, 
0,0,0,16,224.0,0,0,0, 560 

3B 552 DATA 48,48,116,152,0,0,0 
,0.132,0,32,132,0,0,0,0, 780 

91 553 DATA 0,0,0,0,0,0,0,0, IB, 
48,112,176,48,48,112,132, 7B 
4 

A2 554 DATA 48,48,48,43,0,0.0,0 
,128, 128, 12B.12B, 0,0,0,0, 70 

4. 

58 555 DATA 96,96,36,36,36,98.9 
5,192,32,32,16,18.0,0,0,0, 9 
60 

DC 558 DATA 0,0,64,128,0,0,0,0, 
140.140,140,140,0,0,0,0, 752 

9F 557 DATA 48,48,49,48,0,0,0,0 

,46,48,98,192,0,0,0,0, 576 
DE SSB DATA 49,48,48,132,0,0,0, 
0,48,4B, 112, 176,48,52.56.48, 
924 

EF 553 DATn 0,0,0.0,0,0,0,0,224 

,4B, 48, 224. 0,0,0,0, 544 
CH 560 DATA 0 , 0 , 64 . 12B , 0 , 0 , 0, 0 , 

4B.4B, 52, 216,0,0,0,0, 556 
8C 561 DATA 36,132,192,128,0,0. 

0,0,216,216, 120,48,0,0,0,0, 

1208 

EE 562 DATA 128 , 192 , 36 , 4B , 0, 0 , 0 
,0,36, 132, 128, 128, 128,0,0,0, 
113B 



FO S53 DATA 128,0,0,240,0,0,0,0 

,24,24,48,132,0,0.0.0, 656 
36 564 DATA 128,128,128,132,0,0 

,0,0,0,0,0,248,0,0,0,0, B24 
SA S65 DATA 24,24,48,224,0,0,0, 

0,98,248,96,38,0.0,0,0, B56 
30 566 DATA 3,12,24,24,24,0,0,1 

,1,3.3,2.6,6,4,15, 128 

73 567 DATA 63,54,24.24,24.31.2 

4,54.7, 14,24.43,48,48,48.48. 
523 

CB 568 DATA 63,24,24.24,24,24,2 

4 , 24 , 63 , 24 , 54 . 24 , 24 , 31 . 24 , 24 
, 469 

81 569 DATA 53,24,24.24,24,31,2 
4.24,3.14,28,48,48,48,48.48, 
523 

CE 570 DATA 60,24.24,24,24,31,2 
4,24,3,1,1,1,1,1,1,1, 245 

C9 571 DATA 3,0,0,0,0,0,0,0,60, 
24.54,55,27,30,30,27, 550 

B9 572 DATA 30,12,12,12.12,12,1 

2, 12 , 48 , 56 , 60, 54 , 51 , 49, 4B , 4B 
, 55B 

0F 573 DATA 2B , 12 , 14 , 14 , 13, 13 . 1 
2 , 12 , 3 , 12 , 24 , 24 , 24 , 24 , 24 , 24 , 
277 

13 574 DATA 31,12,12,15.12,15,1 

2 , 12 , 3, 12 , 24 , 24 , 24 , 24 , 24 , 24 . 
277 

56 575 DATA 63.24,24.24,24,31,2 
7,25.7,12,12,12,12,7.1,0, 30 

75 578 DATA 31,16,1.1.1,1.1,1,8 
0,24,24,24,24,24,24,24. 281 

31 S77 DATA 58,24,8,12,12,4,6,6 
^150,48,4B,4B,48,49,S5,27, S 

FB 57B DATA 120.48.24,12,6,3,3, 

7,56,24,15.6,3,1,1,1. 327 
DB 573 DATA 31,16,0,0,0,1,3,6,7 

.6,6, 12, 12, 15,8,0, 123 
C3 580 DATA 3,6, 12, 12, 12, IS, 12, 

12,15,8,0,0,0,0,1,1, 109 
ID 581 DATA 3.6,12,12,6.7,12,24 

,7,12,24,24,24,12,7,0, 192 
1A 582 DATA 128 , 123 , 12B . 128 , 0, 1 

2B. 128,0,48, 18,54,28,0,0,0,0 

, B84 

80 5B3 DATA 24,24,48,224,0,0,0, 

0.0, B, 16,224,0,0,0,0. 568 
70 SB4 DATA 48,35.554,192.0,0,0 

.0,0,0,16,240,0,0,0,0, 816 
Dl 585 DATA 0,0,0,0,0,0.0,0,24, 

54,48,224,0,0,0,0. 320 
BF 586 DATA 48,48,48,120,0,0,0, 

0.128,128,128,192,0,0,0.0, 8 

40 

C7 587 DATA 132,132,132,128.0,0 
,0,0, 12B, 132,36,243,0,0,0,0, 
1368 

6B 588 DATA 0,0,16.240,0,0,0,0, 
12,12,12,30,0,0,0,0. 322 

50 583 DATA 112,112.43,56,0,0,0 
,0,54,54,48,135,0,0,0,0, 816 

01 530 DATA 0,0,0,0.0,0,0,0,155 

, 88. 4B. 208. 12,0,0,0, 508 
FD 591 DATA 158,192,96,240,0.0, 

0,0.24,24,24,240,0,0,0,0, 96 

8 

72 592 DATA 129,128,128,135,0.0 
, 0,0, 48, 4B. 98, 195,0,0,0,0, 9 
60 

DF 533 DATA 64,132,192,128,0,0, 
0,0, 120.56,24,24,0,0,0,0, B0 
0 

ID 594 DATA 96,48,54,60,0,0,0,0 
,158,123,128,132,0,0,0.0, 80 
4 

S3 535 DATA 0,0,16,240,0,0,0,0, 

24,24,48,224,0,0,0,0, 576 
D4 536 DATA 24,24,48,254,0,0,0, 
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0,0,0,0,0,0,0,0.0, 330 
10 597 DATA 84,24,48,224 ,0,0,0, 
0,48,48,36,192,0.0.0,0, 704 
F3 53B DATA 0,0,0,0,0,0,0,0.0,0 

,0,0,0,176,240,48, 464 
F3 539 DATA 0,0,0,0,0,554,48.84 

,0,0,0,0,0,554,16,0, S3B 
AO 600 DATA 48,4B,4B,4B,48, 176, 
540 ,48,0,0,0,0,0, 19E , 96 , 96 , 
10BB 

45 601 DATA 195,35,0,0,0,195,0, 
0,0,0,0,0,0,176,540,48, BB0 

4B 605 DATA 0 , 0 , 0 , 0 . 0 , 554 , 4B , 48 
.0,0, 188, 158,0, 158, 15B, 158, 
950 

B4 603 DATA 0,0,96,96.0,96,95,9 
6,0,0,0,35,64,158,135,64, 95 
0 

BA 604 DATA 0,0,0,0,0,0,0,0,0,0 

,0,0,0,150.140,140, 400 
DB 605 DATA 0,0,0,0,0,554,112,4 

8,0,0,0.0,0,195,36,4b, 750 
43 60S DATA 0,0,0,0,0,195,48,48 

,0,0,0,0,0,176,840,46, 755 
34 607 DATA 0,0,0,0,0,195,38,0, 

0,0,0,0,0,554,48,0, 496 
El 60B DATA 0,0.0,159,0,0,0,0,0 

,0,O,0,0,48,4B,4B, 875 
E0 609 DATA 0,0.0,0,0,48,48,96, 

0,0,0,0,0,18,18,140, 356 
75 610 DATA 0,0,0,0,O,4B,96, 195 

,0,0,0,0,0,48,48,36, 558 
64 611 DATA 0.0,0,0,0,540.35,19 

5, 135,43,84,24, 150,516,84,84 

, 1500 

5B 618 DATA 158,129,188,128,158 
, 128 , 158 , 15B , 195 , 4B , 54 , 54 , 54 

,49,195,158, 1704 
5B 613 DATA 132.48,24,84,49,254 

, 4B , 24 , 96 , 224 , 224 , 254 , 96 , 96 , 

95,96, 17B4 
4C 614 DATA 0.0,0,0,0,0,0,0,84, 

24,18,7,0,0,0,0, 57 
F3 615 DATA 24,54,30,57,0,0,0,0 

,18,12,6.3,0,0,0,0, 138 
CB GIG DATA 24,24,12,7,0,0,0,0, 

31,84,12,7,0,0,0,0, 141 
00 617 DATA 3,3,3,3,0,0,0,0,24, 

24,18,7,0,0.6,7, 34 
B6 GIB DATA 15,12,12.18,0,0,0,0 

,1,1,1,1,0,0,0.0, 52 
SD 619 DATA 0,0,0.0,0,0,4,3,6,6 



,6,6,0.0,0.0. 31 
F3 650 DATA 15,15,12,7,0,0,0,0, 

49,49,49,49,0,0,0,0. 533 
BE 651 DATA 18,12,12,12,0.0,0,0 

,12,12,6,3,0.0,0,0, Bl 
0B 622 DATA 18.12,14.13,18,12,1 
2,12,24,84,12,7,0.0.0,0. 166 

81 623 DATA 15.15,12,12,0,0,0.0 

,7,0,8,7,0,0.0,0, 70 
10 624 DATA 6,6.6,3,0,0,0,0.12, 

12,6.3,0,0,0,0, 54 
74 625 DATA 15,6,6,3,0,0,0,0,54 

,54,60,54,0,0,0.0, 519 
EG 656 DATA 1,3,6,12,0,0,0,0.8, 

3,1,1,1,3,3,6, 42 
BO 657 DATA 1,3,6,15,0,0,0,0,24 

,54 , 15, 3,0,0,0.0, BB 
4B G8B DATA 1,1,1,3,0,0.0,0,7,1 

5,54,31,0,0,0,0, BO 
SB 529 DATA 0.0,8,7,0.0,0,0,24, 

31,0,0,0,0,0,0, 70 
99 630 DATA 554 , 48 , 54, 84 , 54 , 4B , 

192,128,126, 198,192,64,95,96 

,32,240, 1752 
OA 631 DATA 192,96,48,49,96,224 
,48,24.224,16,8,0.0,0,0,0, 1 

024 ^ 
5B 632 DATA 138,224,36,48,48,48 
,48,48,840, 16,0,0,64,132,64, 

0, 132B 

7C 633 DATA 240,16,0,0,64,132,6 
4,0,224,48,24,0,0,0,0,120, 3 
92 

E6 634 DATA 120 , 4B , 48 , 4B , 4B . 240 
,4B,4B, 132, 128, 128 , IBB , 128 , 1 

26,128, 12B, 1735 
7e 635 DATA 240,132,192,192,132 

.192, 135, 192,240,96, 138, 129, 

0.0,0,0, 2840 
80 636 DATA 0,0,0.0,0,0,0,0,18, 

28,60,108,204,140,18,18, 576 

BB 637 DATA 120 , 48 , 48 , 48 , 48 , 4B, 

1 76 , 175 , 1 92 , 48 , 24 , 84 , 24 , 24 , 2 

4.24, 1096 
AA 538 DATA 884 , 4b , 4B , 4B, 48 , 224 

,0.0, 192.49,84.84,24,24,24,2 

4, 1024 

A5 639 DATA 198,96,48,48,96,132 
,0,128,192,36,46,0,0,192,224 
,4B. 1G00 



CB 



DC 



BE 



8F G40 DATA 248,135,128,188,128 
, 128, 18B.12B, 120, 4B, 48, 48,48 
,48,48,4B. 1608 

641 DATA 28,24,15,48,48,32,3 
6.36,30, 12, 12,12, 12, 140,152, 
236. 974 

648 DATA 60,24,48,96,135,158 
,158.192,60,84,48,192,129,12 
B,12B,12B, 1704 

643 DATA 240,48,96,192.132,1 
89,0.0.540, 16,0,0,0,554,46.8 
4, 144B 

BC 644 DATA 554,16.0,0,0,554,48 
, 24 , 540, 48 , 48 , 36 , 64 . 192 , 128 , 
15B, 1490 

645 DATA 135,36,48,48,96,554 
, 48 . 24 , 132 , 35 , 48 , 48 , 4B , 4B , 24 
0,4B, 1544 

646 DATA 1,1,1.1,0,1,1,0,12, 
8,24,56,0,0,0,0, 106 

647 DATA 24,24,24,63,0,0,0,0 
,48,24,14,7,0,0,0,0. 228 

648 DATA 24,24,24,63,0,0,0,0 
,24,24.24,63,0,0,0,0. 270 
643 DATA 84,24,24,60,0,0,0,0 
.48,24,14,7,0,0,0,0, 225 

ID 650 DATA 24.24,24,60,0,0,0,0 
,1,1,1,3,0,0,0,0. 138 

651 DATA 0,0,8,7,0,0,0,0,25, 
24,24,60,0,0,0,0, 148 

652 DATA 18,18,12,31,0,0,0,0 
,48,46.48,120,0,0,0,0, 331 

653 DATA 15.12,12.30,0,0,0,0 
, 24 , 84 , 12 , 3 , O , O , 0 . 0 , 123 

B6 6S4 DATA 12,12,12,30,0,0,0,0 

,25,24, 18,3,0,0,0,0, 130 
7D 555 DATA 24,24,24,60,0,0,0.0 

,0,18,12,7,0,0,0,0, 163 
BF 656 DATA 1,1,1,3,0,0,0,0,24, 

84,12,7,0,0,0,0, 73 
3F 657 DATA 2,3,3,1,0,0,0,0.30, 

28,24,84,0,0,0,0, 115 
74 558 DATA 6,15,24,120.0,0,0,0 

,1,1,1,3,0,0,0,0, 166 
92 659 DATA 6,12,24,31,0,0,0,0, 

0,0,8,7,0,0,0,0, 88 
46 550 DATA 12,12,6,3,0,0,0,0,3 

,5,6,6,0,0,0,0, 54 
DB 661 DATA 24,84,12,7,0,0,0,0, 

0,0,8,7,0,0,0,0, 82 
AF 668 DATA 159, 159 



BF 

FA 
51 
84 
BB 



EB 
26 
94 



PROGRAM: DBLPRI NT OEMD 



87 10 REM DBLPRINT SAHPLE SETUP 
BF 20 SYS43155 

60 85 REM CAPITALS CCTRL DD B 5 
HIFT KEY 

3D 30 PR1NT"CCLR,CYAN3 CREU D,S 
D,S0,SU,SB,5L,SE3 CSP.SR.SI, 

SN.ST3 CSS, sa.sm.sp, sl.se:" 

14 35 REfi RESET TO NORMAL CCTRL 

m 

BB 40 PRINT"CREU N , DOWN D ALL CUR 
SDR 8 COLOUR CONTRDLS ARE US 
EABLE"; 

FC 50 PRINTSPCC4V8 ONLY HOUE A 

STANDARD DISTANCE . M 
6F 55 REM CAPITALS CCTRL 01 8 S 
HIFT KEY 

CD 60 PRINT"CREU D, DOWN , SA , 5B, S 
C . SD , SE . SF . SG , SH , SI , 5J , SK , SL 

( Sn,5N,S0,SP,SD,SR.SS,ST,SU, 

SV.SW.SX.SY.SZJ" 
EE 65 REM LOWER CASE CCTRL D3 W 

ITHOUT THE SHIFT KEY 



BB 70 PRINT "ABCDEFGHI JKLF1N0PQPS 
TUUWXYZ" 

75 B0 PRINTTABC9VCD0UN] 1234557 
890-*" 

34 90 PR 1 NTTAB C 9 5 " C REU N.CY221" 

AS 95 REM STANDARD LOWER CASE 

07 100 PR1NTCHRSC 148) " BOTH EX 
I STING CHARACTERS SETS CAN B 
ECSPC31MIXED WITH DOUBLE" . 

83 110 PRINT" PRINT BUT NOT ON 
THE SAME LINE" ; 

F0 120 PRINT" 'CST.SA.SBDCX) S 
C5S,SP,SCKX) " ALSO WORK." 

C5 130 PR1NT:PRINTCHRSC14>"CRUS 
ON] 1 WARNING! SOFTWARE CHANGE 
S 1R0. 6 OUTPUTUECTORS."; 

FF 140 PRINT"CRUS0N3 HIT 'RUN/5 
TOP & RESTORE ' BEFORE LOAD.S 
AUE * LIST ETC:CRUS0FF3"; 

55 150 PRINTSPCC13 "CRUSQN3 '•-'TO 
ESCAPE . COCH0ME3 " 

45 160 GETAS; IFASO "-"THEN160 



C9 165 REM CAPITALS CCTRL D3 8 

SHIFT KEY 
Dl 170 PRINT"CCLR.CYAN3 CREU D, 

SD,S0,5U,5B,5L,SED CSP.SR.SI 
,SN,ST3 CSS.SA.Sn.SP.SL.SED" 

IF 180 PRINTTABC7)"CREU N3D0UBL 

E PRINT ALSO SCROLLS" 
48 130 PR I NTTAB C 7 J "C RU5QND PRESS 

ANY KEY TO CONTINUE" 
B7 200 GETAS: I FAS- " "THEN200 
53 210 PRINTCHRSC4):FORN-GSTO30 
:PRINTCHRSCN)CKRSC17) ; : NEXT: 
PRINT 

F5 220 PRINT "C CYAN, RIGHT , REU D, 
SD,S0,SU,SB,SL,SE3 CSP.SR.SI 
.SN.ST] CSS.SA.Sn.SP.SL.SEJ" 

CB 230 PRINTTABC12)"G00D BYE" 
BC 240 PRINTTABC 115 "CREU N.SJ.S 
C1G.SKD" 



PLEASE NOTE: TO ENTER CREU DJ 8 CREU N] HDLD DOWN CTRL AND PRESS THE LETTER 
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READERS SUBMISSIONS 



Contributions 

So you own a Commodore? So you've 
written some programs? So why haven't you 
sent them to us? 



y 

M. our Commodore is always on the 
look oui for new programs, hints and 
lips, articles and even regularseries. In 
fact if you have something that you 
think could be of usetootherCommo- 
dore owners we want to hear about it. 

So if you have got something which 
you think we may be interested in. 
How do you go about submitting it to 
us? 

Below you will find a list of guide- 
lines that will help us to deal with any 
item that you send in to us. We don't 
expect everybody to be the next 
William Shakespeare but if you do 
follow these simple rules then it will 
make our job a lot easier. 

1) if possible all material sent to the 
magazine should be typed or printed 
out on a computer printer. 

2) All text should be double spaced i.e. 
there should be a blank line between 
each line of text. You should also leave 
a margin of about 10 characters 
around the text. 

3) On the very first page you should 
put the following: 

Name of the article 
Machine that it is for 

Any extras required - disk, printer 
etc. 

Your name 

Your address 

Your telephone number 

4) The top of every page should have 
the following information on il: 

Abbreviation of the article title 

Your name 

The page number 



For example, suppose you had 
submitted an article on C64 interrupts. 
You should put something like the 
following at the head of the page: 

Interrupts/J. Smith/I 

5) Please make sure that you do not 
make any additional marks on your 
text especially underlining. 

6) Try and write in clear concise 
English, it does not have to be a work 
of literature but it must be comprehen- 
sible. 

7) On the bottom of each page you 
should put the word MORE if there 
are more pages to the article or ENDS 
if it is the last page. 

8) If possible, enclose a listing of all 
programs. 

9) Under no circumstances use a 
staple to hold the pages together. Use a 
paperclip instead. 

10) Programs should be included on 
either disk or tape. Make sure that you 
SAVE two copies of every program so 
t hat we have a better chance of loading 
them it problems occur. 

M) Programs under 10 lines can be 
included in the text. If. vour program is 
longer than this you must enclose a 
disk or cassette. 

12) If your article needs any artwork 
then supply clear examples of what is 
needed. We don't expect you to be an 
artist but we do need to sec what is 
required. 



13) Photographs, if necessary, must 
be either black and white prints or 
colour slides. We can take shots our- 
selves so don't worry about this too 
much. 



14) Submissions of any length are 
welcome. If you have a five line routine 
that you think may be of use to 
someone else we welcome it just as 
much as a full blown six part series. 

15) Payment varies quite a lot and de- 
pends on quite a number of factors, 
such as complexity of program, 
presentation of program, number of 
magazine pages it takes up etc. Pay- 
ment is generally between £10.00 and 
£800.00. 



16) All payments are made in the 
month that the magazine containing 
your article has appeared in print. 

17) If we do find your submission 
suitable for inclusion in the magazine 
we will write to you giving the terms of 
publication, the rate of payment and 
an agreement form. Prompt return of 
this form will allow us to use your 
program as soon as possible. 

18) If you want the program return- 
ing to you. should we find it unsuitable 
for publication, then you should 
enclose a stamped self addressed 
envelope. 

19) The last and most important poim 
to make is 'get writing', we are waiting 
for your articles. 
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Easy Entry C64 9 



Listings 

Get it right first time with our deluxe program system 

for the C64. 



J^iu may have noticed that our 
listings are free of those horrible little 
black blobs which send you searching 
around the keyboard for a suitable 
graphic symbol. You may also have 
noticed the funny numbers by the side 
of each line of the listing. Fret no more, 
it's all part of our easy entry aid. 

Instead of those nasty graphics and 
rows of countless spaces in PRINT 
statements and strings we use a special 
coding system. The code, or 
mnemonic, is always contained in 
square brackets and you'll soon learn 
to decipher their meanings. 

For example, [SA] would mean 
type in a Shifted A, or an ace of spades 
in layman's terms, and [SAIO] would 
mean a row of ten of these symbols. 

[S+2| means hold down the shift 
key and press the plus key twice. It 
doesn't take a great leap of logic to 
realise that |C+2] means exactly the 
same thing except that the Commo- 
dore key (bottom left of the keyboard) 
is held down instead of the shift key. 

If more than two spaces appear in a 
statement then this will be printed as 
[SPC4] or, exceptionally, [SSPC4]. 
Translated into English this means 
press the spacebar four times or in the 
latter case hold the shift key down 
while you do it. 

A string of special characters could 
appear as: 

[CTRL N, DOWN2.LEFT5.BLUE, 
F3.C3] 

This would be achieved by holding 



down the CTRL key as you press N, 
press the cursor key down twice, the 
cursor left key five times, press the key 
marked BLUE while holdingdown the 
CTRL key, press the F3 key and, 
finally hold the Commodore key down 
while pressing the number two key(C2 
would of course make the computer 
print in brown). 

Always remember that you should 
only have a row of graphics characters 
on your screen with no square brackets 
and no commas, unless something like 
this appears: 
[SS],[C»] 

In this case the two characters should 
have a comma between them. 

On rare occasions [REV T] will 
appear in a listing. This is a delete 
symbol and is created by entering inc- 
line up to this mnemonic. Then type a 
closing quotation mark (SHIFT & 2) 
and delete it. This gets the computer 
out of quotes mode. Hold down CTRL 
and press the number nine key 
(RVSON), type the relevant number of 
reversed Ts and then hold down 
CTRL and press zero (RVSOFF). 
Next type another quotation mark and 
delete it again. Now finish the line and 
press RETURN. 

A list of these special cases is given 
in the table but remember that only 
one of these mnemonics will appear 
outside of a PRINT string: the symbol 
for pi. This may appear when its value 
is needed in a calculation so this may 
louk something like: 



:CC=2*[PI]*R: 

Ignore the square brackets and just 
type in a shifted upward pointing 
arrow (ie. the pi symbol). 



rr*OGRAM: SYNTAX CHECKER 



by Eric Doyle 



5 REM SYTAX CHECKER - ERIC DDYLE 

10 HL-10 :LN-70 :SA-491S2 
20 FOR L-0 TO 8L:CX-0:F0R 0-0 TO 
15 

30 READ A: IF A>£55THENPRINT"NUnB 
ER TO LAR6E'*iLN*CL*10):STOP 
10 CX-CX-A:POKE SA*L*16+D , A: NEXT 
□ 

SO READ A: IF AXCX THENPRINT"ERR 

OR IN LINE";LN+CL*10):STOP 

60 NEXT L:SYS 491S2 : NEUI 

70 DATA 173,5,3,501,165,808,31,1 

20 . 169 , 9 , 141 , 32 , 20B ,141.33, 20B , 1 

B47 

BO DATA 169,7,141,134,2.169.13,3 
2 , 210 , 255 . 169 , 64 , 1 4 1 , 4 . 3 , 169 . 1 6B 

a 

90 DATA 192,141,5,3,88,96.120.16 
9.124,141.4,3,189, 165.141,5,1566 

100 DATA 3,159,14,141,134.2.141, 
32 , 208 , 169 , 6 , 14 1 , 33 , 208 , BB , 96 . 15 
85 

110 DATA 32,124, 155, 72. 13B, 72, 15 
2,72,162.0,165,20, 133, 254. 16S, 21 
, 1747 

120 DATA 24,101,254,133,254,189, 
0,2.240, IB, 69, 254, 133,254,232, IB 
9,2346 

130 DATA 0.2,240,8,24,101,254,13 
3 , 254 . 232, 20B, 233 , 169 , 1 . 141 , 134 , 
2134 

140 DATA 2.165.254,74,74.74,74,3 
2 , 155 , 192 , 32 , 210 . 255 , 165 . 254 . 41 , 
2054 

ISO DATA 15,32,156,192,32,210.25 
5, 169,13,32,210,255, 169,13.32,21 
0 . 1995 

180 DATA 255.189.7.141,134,2,104 
,16B, 1D4, 170, 104,96,24, 105, 4B, 20 
1.1B32 

170 DATA 58,16,1,96.24.103,7,96, 
0,0,0,0.0.0.0,0.403 
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Easy Entry C64 B@ 



Checksum Program 

The hexadecimal numbers appearing 
in a column to the left of the listing 
should not be typed in with the 
program. These are merely checksum 
values and are there to help you get 
each line right. Don't worry if you 
don't understand the hexadecimal 
system, as long as you can compare 
two characters on the screen with the 
corresponding two characters in the 
maga/ine you can use our line 
checking program. 

Type in the Checksum Program, 
make sure that you've not made any 
mistakes and save it to tape or disk 



immediately because it will be used 
with most of the present and future 
listings appearing in Your 
Commodore. 

At the start of each programming 
session, load Checksum and run it. 
The screen will turn brown with yellow 
characters and each time you type in a 
line and press the RETURN key a 
number will appear on the screen in 
white. This should be the same as the 
corresponding value in the maga/ine. 

If the two values don't relate to one 
another, you have not copied the line 
exactly as printed so go back and check 
each character carefully. When you 
find the error simply correct it and 



press RETURN again. 

If you want to turn off the checker 
simply type SYS49I52 and the screen 
will return to the familiar blue colours. 
You can then do whatever it was you 
wanted to do and if this doesn't use the 
area where Checksum lies you can go 
back to it with the same SYS 
command. 

No system is foolproof but the 
chances of two errors cancelling one 
another out are so remote that we 
believe our listings are more reliable 
than any other magazine in the world. 
So get typing! 



Mnemonic 

[RIGHT] 

[LEFT] 

[DOWN] 

[UP] 

[FI] 

[F2] 

[F3J 

[F4] 

IF5] 

[F6] 

[F7] 

[F8] 

[HOME] 
[CLR] 
[RVSON] 
[RVSOFF] 



Symbol Keypress 

CRSR left/right 
SHIFT & CRSR left/right 
CRSR up/down 
SHIFT & CRSR up/down 
fl key 

SHIFT & fl key 
f3 key 

SHIFT & f3 key 
f5 key 

SHIFT & B key 
(7 key 

SHIFT & 17 key 
CLR/HOME 



SHIFT & CLR/IIOME 
CTRL & 9 
CTRL & 0 



Mnemonic Svmbol 

[BLACK] 



[WHITE] 

[RED] 

[CYAN] 

[PURPLE] 

[GREEN] 

[BLUE] 

| YELLOW] 

[POUND] 

[LARROW] 

[UPARROW] 

[PI] 

[INST] 

[REV T] 

[Cletter] 

[Sletter] 



Keypress 

CTRL & I 
CTRL & 2 
CTRL & 3 
CTRL & 4 
CTRL & 5 
CTRL & 6 
CTRL & 7 
CTRL & 8 
£ 

t 

SHIFT & f 

SHIFT & INST/DEL 
see text 
CBM + letter 
SHIFT + letter 
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YOUR COMMODORE 



Lineage: 4Sp per word. "ffP 
(52p incl. VAT). LJ mSm 

Semi display: £9.70 per single column centimetre (plus 
VAT) minimum 2 cm. Ring tor information on series 
bookings/discounts. 

All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available on request). 



01-437 0699 

EXT. 292 

Send your requirements to: 
NICOLA BATY 

ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



SOFTWARE 



SOFTWARE 



Due to manufacturers price increase we can no 

longer hold pre-Christmas oljerprice. 
STILL EXCELLENT VALUE AT «i.9& + £3 p+ p 

OPE HATE YOUR COMMODORE IN COMFORT 

These fuMy adjustable posture chairs are designed 
and manufactured lor use *n a punishing olflce 
environment British made, with over 10.000 having 
been sold nationwide NOW AVAILABLE DIRECT 
TO YOU!!' 

Upholstered in either Dark Brown or Charcoal Grey 
hard wearing contract tweed (Meets B 5 585? 
cigarette and butane llame lest) Comes io you 
packed In a box with lull instructions ft>r easy 
assembly 

FuU I? Month guarantee 

Only £31.99 - Q P*P 4 (m r r p £46 98* 

qly f P.C-1 {Dark Brown Tweed) 

qly P.C.2 (C/Coal Grey Tweed) 

We will endeavour lo despatch all orders within 
14 days, but please allow up to 28 days 'or delivery 
Please make Cheques P O 5 payable to: HARVEC SUPPLIES 
AND SEND TO: HARVEC SUPPLIES, P.O.BOX 41, 
BLACKBURN BB1 1ND. 




MAKE YOUR COMMODORE EARN! 



Yes, making money becomes incidental when you 

know how. 

Your Micro is. if only you knew it, a gold mine, the 
size and make is irrelevant. 
Make the initial effort now by starting your own 
HOME BASED BUSINESS 

REMEMBER: You'll never gel rich digging someone else's "ditch'. 

It's more rewarding than playing games. 
The benefits are many and varied. Full or partime, lor FREE 

Details S.A.E. to: 

«S» 97 PILTON PLACE (YC8), i>~-^ 
KING AND QUEEN STREET, 
WALWORTH, LONDON SE17 1DR. 




HARDWARE 



* TAPE BACK-UP BOARDS FOR 
CBM-64/128 VIC-20 * 

Connect a second GBM type cassette deck la your compute' with our BACK-UP BOARD Mk.l 
and you can easily make* bach-up copy a» you 'oad your original program Works lor all types 
ot tail loaders etc 19.50 inc P4P Thousand! already sold 

The BACK-UP BOARD Mk ? can ne used two ways. Switched to NORMAL' it operates as a 
Mk.l. Switched to "GENERATE* 64M28 owner* can use our special (ran tier software to 
regenerate a copy ot a program on the second deck as I! load) Irom I he Hnst Ttiumclhod can 
produce a Mlier quality copy than trie original. M« 2 ft software £14.50 mc P4P Now outselling 
our very popular MM. 1 Return your Mk Ho Be modified lo Mk 2 tot £4.530 inc software ft P4F* 
AZIMUTH HEAD ALIGNMENT TAPE By INTERCEPTER lor "84. Use tnis lest (ape with your '6* 
Is adjust the heads ot your Decks to make a perfectly matched pa>r Full instructions and 
screwdriver supplied CB.5Q mc PIP 

ROM SWITCH/RESET BOARD Fined m ine expansion port ot your 64' you can reset ALL 
programs that a standard rest* switch can't A socket lor a 2764 BK eprom it also included Full 
mstruci-ons Supplied Ia-95 inc PftP 

ALL PRODUCTS GUARANTEED FOR '? MONTHS. 

Send your cheque/P.O. or stamp lor details to:- TURBOTRONIC, 
46. Rloon Street. Parkinson Lane. HALIFAX, West Yorkshire HX1 3UG. 
Tel. (0422) 52020 

(Overseas customers Inside Europe add SOp outside Europe add £1.50) 



COMPUTER 
SERVICES 



ALEXANDER MICROS 
MAIL ORDER 

SOFTWARE. HARDWARE. 
PERIPHERALS AND REPAIRS 
We can offer ihe top titles from 
£6.95 mcl p'P- 
Many budget titles from £1.99 
incl of p'p. 
Atari. Amstrad. BBC and 
Commodore computers, 
printers, disk drives and 
monitors. 
WE CAN OFFER PERSONAL 
LOCAL DELIVERY OF 
HARDWARE 
S.A.E. tor price list lo: 
Alexander Micros, 
Galwlck Press Buildings, Lowfletd 
Heatn. Crawley, Sussei 
Phone: Crawtey (0293) 22210 
lor last service. 



SPECIAL OFFER 



A.B. COMPUTERS & 
ELECTRONICS LTD 



Tel: 01-568-7149 
Telex: 8950511 ONE ONE G. 
Rel: AB COMP. 

AMIGA SYSTEMS 1 and 2 

PLUS £250 WORTH ^ 
FREE SOFTWARE - OF 
YOUR CHOICE!! ' 

64, 128. 128TJ Software and 
parts, printers monitors and 
disc drives ALL AVAILABLE 
AT DISCOUNT PRICES!!! 

173 THORNBURY ROAD. 
OSTERLEY, ISLEWORTH, 
MIDDLESEX TVV7 4QG. 



ACCOUNTS & PAYROLL 

For Commodore 64. 128, 
8000 series etc. and larger 
computers. 
Very comprehensive but 
easy to use. 
Available on 21 days approval. 
Also contract programming. 
E A SOFTWARE 

Dept YC1, 62 High Street, 
Evesham, Worcs WR11 4HG. 
Telephone: 0386 49339. 



EDUCATIONAL 
SOFTWARE 



SCHOOL SIMULATOR Tables 
lo Long Multiplication. Paperless 
individual instruclion. CBM 64. 
Turbo cassette £6.50. Manhood 
Maths. 79 Hilllield Road. Selsey. 
PO20 OLF. 



WHY NOT ADVERTISE 
UNDER THIS NEW 
CLASSIFICATION? 



SPECIAL OFFER 



COMMODORE CHIPS 
FOR SALE 

6510 115.00 K 26 £13.00 
65G9R3 £1X00 901226 £1000 
901227 C10 00 
Price* mc PftP - VAT 
BOWES ELECTRONICS 
INTERNATIONAL LTD. 
24 Pollers Lane. Klin Farm. 
Milton Keynes, MK11 3A5 
Tel: (09061 568476 



FOOTBALL MANAGEMENT 

NOW! 3 Ctainc Football games lor an 
Football enthusiasts available on the 
C64/128 — Packed With GENUINE 
FEATURES 

PREMIER LEAGUE -AN EXCITING AND 
COMPREHENSIVE GAME vnlh these 
too In res - Full Home ft Away Programme. 
Transfer Market. Poll Team Selection. 
Neman/Recorded Goal Scorara, 
Substitutes. ln|urlea. 5 Skill Levels. 
Halt/Full Time scores all matches 
Financial ProOlem*. Save Game Printer 
Option. Training Team Stylet. Change 
Names Bank Loans plus MUCH MORE 1 
Price £i.50 Inc. PftP. 

WORLD CHAMPIONS — A COMPLETE 
AND EXCITING WORLD CUP SIMULA- 
TION:- Takes you irom Ihe Krai warm up 
tnendlies through to me Qualifying group 
and onto thelmais Select Irom sQuadot ?5 
players ? In-Maich substitutes allowed 7 
SKI" Levels plus MUCH MORE WORLD 
CHAMPIONS includes a full te>t match 
simulation including - Goal Time*, iniury 
Time. E«tra Time. Penalties injunes 
Sending Oil Match Clock Coiners. Free 
Kicks Named .Recorded Goal Score's ft 
MORE' 

Price £7.95 Inc PftP. 

EUROPEAN II - CAPTURES THE FULL 
ATMOSPHERE OF EUROPEAN 
COMPETITION- Home and away legs 
Away goals count double FuU penally 
shoot oul |with sudden death) 7 Skill 
Levels. Two In-Match Substitutes. 
Discipline Table. Disallowed goals 
Includes Foil T e»t Mulch Simulation 
Price £7.95 Inc PftP. 

FANTASTIC VALUE 
Buy any 2 games — Deduct £2 Irom lolel 
Buy all 3 games — Deduct £3 Irom total- 
All games available by Mail Order only, 
and reaay lor IMMEDIATE DESPATCH by 
First Class Post 

E A J Soltware Room C4 
Weslmoor Road. ENFIELD. Middlesex 

ENS 7LE 



DISCOUNT SOFTWARE: 

Lalesl lilies for CBM64/128 at 
50% oft RRP SAE. To: A.O.W 
104 Holiywell Road. Lincoln. LN5 
9BY 



WANTED 



WANTED: Your non-working 
Sinclair computers and equipment 
lor cash Ring O M R. Electonics. 
Bradford. (0274) 882892 



WARNING NOTICE 



~ernen 1( s, does no, infringe any S^er'SUfi^^ 

Any breach of these terms or the said conditions may result in prosecution of the advertiser by the proprietors. 



REPAIRS 



FOR HIRE 



COMPUTER REPAIRS 

C64 F '* e< ' PrtCC repa ' re on a " P°P ular home computers 

cis/vic'jo':. J??SJ? 

Cassette Unils 5g 2° 

064 PSU :::::::::::::::::::::::: SSS 

* * * OFFERS * * * 

CBM Cassetie Unil „ 

tS-lSp^DOS ; BAE^SSH 

Disc Drive printers also repaired. 
Please add VAT to above prices. 
Send cheque or PO with computer 
or - SEND NO MONEY - CO D. service available. 
For a fast quality service please send to: 
MICROMEND 
THE OLD SCHOOL, MAIN STREET. FARCET. 
PETERBOROUGH PE7 3DB 
Tel: (0733) 241718 

(TRADE ENQUIRIES WELCOME) 



FAST COMPUTER 
REPAIR CENTRE - 
LONDON 

* BBC Micro Commodore. Spectrum 
* Amstrad. Others 
• We soli spare pans 
• Used Micro Bought and Sold 
•Eprom Programming Service 
PHONE 01-863 7166 

PROMPT ELECTRONICS 
Unit 4, 15 Springfield Road. 
Harrow, Middx. HA4 1QF 
Entrance In Am eta ham Road 



COMMODORE REPAIRS 

Commodore repairs by Commodore 
an proved engineers Repair pnees 
Vic 20 modulator £1.05 Vic 10 El 5 00 
CBM 64 Irom £20.00. C2N Irom C9.00 1541 
from £20.00. CM psu £13.50. Spectrum 
£16.50. Dragon £32.00. Electron, Alan. 
Fnr moie information SAG or lelephnnii 

G.C. BUNCE & SON. 
36 Burlington Road. Burnham. 
Bucks SL1 7BQ. 
Tel: (06286) 61696. 
9am-6[im Mon-Frt 



A.B. COMPUTERS & 
ELECTRONICS LTD 



Cheap repairs lor Cl6's. 84's. i?8and 128 
D - From £1200. (Also BBC. Amstrad. 
Atari. Spectrum). 
173 THORNDURY ROAD. OSIERLEY, 
ISLEWORTH. MIDDLESEX TW7 40G. 
Tel: 01-568-7149 
Teler 8950S11 ONE ONE G 
Rel: AB COMP 



Oasis — For all genuine 
Commodore Spares, and 
computer repairs 906114-01 
£12.20 Tel: 09B0-24599 



/ferBiaakf 

EXPRESS COMMODORE 
REPAIRS!/^ 

WHY PAY HIGH 
FIXED' PRICES 



im PWlESSIOIAl ISM Ot »l inf 
'«pwr ifirrtMmn Smtuir Uwr *pc*e 

y MAhCOMF 1 

PRO 1 fiyOhAi whfr n ranw to aonw 
»->ii « m-cifui intiu* AUG 85 



COMMODORE CHIPS 

9061 14 £23.00 
6510 £23.00 
6526 123.00 

(includes VAT and P&P, 

WHY DELAY - OUR ESTIMATES ARE 
FREE AND WITHOUT OBLIGATION If 
YOU DO NOT LIKE OI1H ESTIMATE 
WE WILL RETURN THE COMPUTER 
AND REFUND THE POSTAGE 
INCURRED' 

irk MANCOMPltd 

(Depl YC9) 

Printworks Lane. Levenshulme. 

Manchester MI93JP 
WEN MON SAT 9am to 7pm 
|061 324 18Ba<9S88| 



SERVICES 



STOP 
PLAYING GAMES 

U» «m cnmpuui io matt money Inn ynj febbi 
mn • liomataid ncoinr full and pan nnw 
opponumtit* to cash in on thn IrBmtrafoui miW 
Hg"i ttmvifi i4ity poii.We drum Id any a-ni^r.'- 
nwro una and jjmer Wnti (or fit* derails 

Westlink Promotions (YC) 
108 George Streel 
Edinburgh EH2 4LH. 



RE-USE YOUR OLD PRINTER RIBBONS! 

Wo xiil re-ink your old fabric ribbon 
casnnlle tar more cheaply than the pneeof 
a new one. Send your dry la&nc riobon 
■ stating punier ma ke & modeil with £2 and 

? t ilE&l P 4 1" 0111 "" lul «"e re-.nkings 
ALADDINK. (Depl COM). 4 Huikur 
Lrescenl. Eyemouth. Borwickshirs. TD14 
5AP Phone 0D907 50965. 



HIRE 



HIRE 



STAFFS COMPUTER LIBRARY 

CBM 64 OWNERS 

Join the friendly Library. We give you what you want. If a title 
s not on our list then we will get it, if it's still available 
(Games only) 

• All the latest Titles 

• Full 7 Days Hire 

• Low Hire Cost. From 75p 

• Up to 4 Games per week 

• All games original 

• Lots of American Titles 

• Low Hard and Software prices 

• Membership ONLY C5.00 

Free m/c Monitor on joining 
Send your cheques/postal orders payable to: 
STAFF COMPUTERS 
The INewlands, Greensome Lane. Stafford 



VIC-20/CBM-64 
SOFTWARE HIRE 

Free Membership Hundreds of Titles 
10 choose Irom Send S A E lor your 
Free Hire Kit 

VSH (VM). PO BO X 85. NOTTINGHAM NG1 



FILL IN THE 
COUPON 

BELOW FOR 
A QUICK 
SALE! 



YOUR 






CLASSIFIED ADVERTISING COUPON 
Kfi!°in Your Commodor e- 1 Golden Square, London W1R 3AB 

fm £ 4m«?CQ ™ F ? ( wi n ^ Charge £7 ' 80 < VAT inc, »' Semi dl *Play 
[mm. 2cms) £9.70 (' VAT) per single column centimetre. 

Please debit my Access/Barclavcard Nn ™S" 


I I I I I I I I 


I I I I I I I | "| 






.for 




Or I enclose my cheque/PO for £.... 


for insertions. 


















































Please use BLOCK CAPITALS and Include post codes. 
Classification 


Name (Mr/Mrs/Miss/Ms) 














Oops! 

here is a slight correction required 
in our Hex Date Entry program, 
published March 1987 Your Commo- 
dore. This only needs to be changed if 
the start address ends in a one eg 080 1 . 
Line 665 at present reads: 

CH=CH+CA-8 

The correct version should in fact be: 

CH=CH+CA-9 

We hope that this will sort out any 
problems which you may have 
encountered whilst using this listing. 

Adrian Antics 

The Growing Pains of Adrian Mole, is 
not only a popular book and TV series 
it is doomed also to enter the world of 
computer games published by the 
Virgin Games. If you're already 
currently experiencing the hell on 
earth, affectionately known as your 
teens, then you may find a lot to 
identify with in this comedy game. If 
you left this phase of your life behind a 
long lime ago, then it may serve to 
refresh your memory. 

The game has been programmed 
by Level 9 in conjunction with Mosaic 
Publishing and will be available for the 
C64/I28 at £9.95. 

This month we've decided to run a 
caption competition in connection 
with Adrian's growing pains so have a 
good look at the accompanying 
picture (published courtesy of Thames 
Television) and see if you can come up 
with an apt witty caption to describe 
Adrian's obvious domestic bliss. The 
best caption will win £5. 




Bug Finder 

At Your Commodore, we try to publish 
high quality programs that are of 
benefit to as many readers as possible. 
This generally means that the 
programs arc often very large and can 
be prone to typing errors. In order to 
make your life a little easier, we run a 
Bug Finder service. 

If you have typed in one of our 
programs and despite much checking, 
you still can't get the program to run. 
then send us the following: 

Two copies of your program on tape or 
disk. 

A description of your problem. 

If possible, a listing of your work (you 

may omit this). 

A stamped, self addressed envelope for 



return of the program to you. 

Should any of the above be missing 
then we will not be able to deal with 
your query. 

We will try to point out where you 
have made any errors and place a 
corrected copy of the program back on 
to your tape or disk before we return it 
to you. 

Do not send a program to us as 
soon as it stops working. Check it 
yourself first, if you don't, it only 
wastes valuable lime that could be 
spent working on the magazine. 

We do get a large number of 
queries in the office, so it may take a 
little time for yours to be processed. 
Note: We can only deal with problems 
concerning programs published in 
Your Commodore. 



Editor: Stuart Cooke 
Assistant Editor: Marie Curry 
Editorial Assistant: Stuart Kirkham 
Senior Advertising Manager: Peter Chandler 
Advertisement Copy Control: Laura Champion 
Origination: Ebony Typesetting 
Design: Argus Design 



Your Commodore incorporating Your 64 is n 
monthly magazine appearing on the first Friday 

of each month, 
Ar*;us Specialist Publications limited Editorial & 
Advertisement Office. Your Commodore, No 1 
Golden Square, London Wl R ,'iAB. Telephone: 01- 
437 0626 Telex: 881 1896. 
Subscription rates upon application to Your 
Commodore Subscriptions Department, Infonet 
Ltd. Times House, 179 The Mario wes, Hemel 
Hempstead, Herts. HPl IBH. 



1 he contents of this publication including all articles.designs. plans. drawings and programs and all 
copyright and other intellectual property rights therein belong to Argus Specialist Publications 
Limited All rights conferred by the Law of Copyright and other intellectual property rights and bv 
virtue of international copyright conventions are specifically reserved to Argus Specialist Public* 
ions Limited and any reproduction requires the prior written consent of the Company. ©1987 
Distribution by: Argus Press Sales & Distribution Ltd. 12-18 Paul Street, Ixmdon EC 2 A 4JS. Printed 
by Chase Web, Plymouth. 
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Announcing the launch of 



in 






Fast multi-directional scrolling and 
shoot-em-up action. Romulus has more 
than one surprise in store for the 
unwary gamer. Great sound effects 
and music. 




i 



KING 





1 v 

ft I 



*8 digitally recorded drum 
sounds in each kit 

*2 kits supplied, additional 
kits available 

*Songs and patterns can be 
saved and reloaded 

^Keyboard or joystick 
operation 

* Polyphonic 



*Simple to use. no musical 
knowledge required 

*Up to 64 patterns and 16 
songs in memory 

*Real-time or step-time 
recording 

* Powerful pattern editor 

*RHYTHM KING software is 
easy to learn, easy to use 



grammable 
digital drum machine 

PRO SYSTEM 

(includes software and cartridge) 



AVAILABLE NOW ! 



CBM 64/128 - disk or tape 




Winchester House Canning Road 
Wealdstone Harrow HA3 7SJ 
01 861 1166 




FOUR 





& 



^ ^ programmable 
digital drum machine 

PRO SYSTEM 

(includes software and cartridge) 



10 musical 

1 1 red 

is and 16 

■y 

ip-time 

i editor 

software is 
isy to use 



COMM 



S\N ARGUS SPECIALIST PUBLICATION 



AVAILABLE NOW ! 
£39.95 

CBM 64/128 - disk or tape 
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UP TO 32 
SPRITES O 
YOUR C64 
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50 CI6 GAMES TO BE WO 
PLUS/4 ■ PROTECTOR-PROG 




